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New and Revised ASTM Standards for Chromium Alloys, Adhesives, 
. Thermal Analysis of Steel, Testing Building Panels, Estimating Grain Size 


B. ACTION of its Ad- 
strative Committee on Standards, 
American Society for Testing Ma- 
Us on July 10 approved a number of 
rgency alternate provisions in sev- 
of its alloy tubing specifications, 
approved several new specifica- 
s and revisions. Notes on some of 
e actions follow; see p. 27 for the 
ergency alternates. 


teel Tubing and Pipe Specifications: 


A number of emergency alternates 
or steel tubular products have been ap- 
‘oved in line with the procedures es- 
blished by the Board of Directors. 
scarcity of certain alloying elements 
ecessitating the use of scrap that 
be high in phosphorus, and the 
of heats which fail to meet the 
ent phosphorus limits is becoming 
easingly serious. Therefore, for 
specifications itemized below it has 
recommended that the present 
t on check analysis for phosphorus 
tent be increased from 0.030 per 
maximum to 0.045 per cent maxi- 
um: 


| Standard Specifications for Seamless 

i Cold-Drawn Intermediate Alloy-Steel 
Heat Exchanger and Condenser Tubes 

(A 199-46), 

' Standard Specifications for Seamless 

| Intermediate Alloy-Steel Still Tubes 

for Refinery Service (A 200-46), 

Standard Specifications for Welded 

_ Alloy-Steel Boiler and Superheater 

| Tubes (A 249-47), and 

| Tentative Specification for Seamless 
Alloy-Steel Boiler and Superheater 
Tubes (A 213-50 T). 


In addition to the above-mentioned 
provisions emergency alternates have 
also been approved for five stainless 
steel tubing specifications as listed be- 
low: 

Standard Specifications for Seamless 
and Welded Ferritic Stainless Steel 
ipa for General Service (A 268- 
47), 

Standard Specifications for Seamless and 
Welded Austenitic Stainless Steel 
Tubing for General Service (A 269- 
47), 

Standard Specifications for Seamless 
and Welded Austenitic Stainless Steel 
Sanitary Tubing (A 270-50), 

Standard Specifications for Seamless 
Austenitic Chromium-Nickel Steel 
Still Tubes for Refinery Service (A 
271-47), and 

Tentative Specifications for Seamless 
and Welded Austenitic Stainless 
Steel Pipe (A 312-48 T). 


With the present critical shortage of 
all materials, the steelmaker endeavors 
to reduce all the chromium in the slag 
so that it will be present in the metal. 
The silicon reduction of chromite in 
the slag leads to phosphorus reversion. 
Due to the shortage as much chromium 
as possible is recovered, even at the 
risk of obtaining a higher phosphorus 
content. The average phosphorus con- 
tent is already higher than two years 
ago and sometimes a heat of steel is 
produced which meets all requirements 
except that it is a few points high in 
phosphorus content. The emergency 
alternates recommended for the specifi- 
cations listed provide that the present 
limit of 0.030 per cent maximum phos- 
phorus be increased to 0.040 per cent 


of Non-Ferrous Metals, Thermostat Metals 


Er ergency Alternate Provisions in Steel Tubing Specifications, Steel Tires, and Heat-Treated Steel Tires 


t 


maximum on ladle analysis and 0.045 
per cent maximum on check analysis. 


Steel Tires and Heat-Treated Steel 
Tires: 


The emergency alternate for Steel 
Tires (A 26-39) and Heat-Treated Steel 
Tires (A 329-50 T) applies only to acid 
steel tires. A request was forwarded 
that due to the critical scrap situation, 
the maximum limitations for phosphorus 
and sulfur be raised from 0.05 to 0.06 
per cent maximum as an emergency. 

The emergency alternate provision 
in Heat-Treated Tires (A 329-50 T), 
applying to both basic and acid steel, 
in the opinion of the manufacturers, 
would not affect the quality of the heat- 
treated tires. By changing the man- 
ganese range from 0.60 to 0.90 per cent 
to 0.50 to 0.90 per cent, manufacturers 
will be able to use portions of a melt in- 
tended for untreated tires to fill small 
orders for heat-treated tires. 


Iron Alloys for Sealing to Glass: 


To meet the needs of the electronics 
industry, ASTM Committee B-4 on 
Electrical Heating, Resistance, and 
Related Alloys completed the new tenta- 
tive specifications for 17 and 28 per 
cent chromium-iron alloys for sealing 
to glass (B 256 and B 257). In these 
applications important characteristics 
of the material include thermal expan- 
sion and microstructure. Specific tests 
are given to determine thermal expan- 
sion, namely a reference to ASTM Meth- 
ods E 80 or a shorter method appended 
to the specifications. The requirements 


p. 60. 
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Actions by the ASTM Administrative Committee on 
Standards, August, 1951 


New Tentatives 


Specifications for: 
17 per cent Chromium-Iron Alloy for 
Sealing to Glass (B 256-51 T) 
28 per cent Chromium-Iron Alloy for 
Sealing to Glass (B 257-51 T) 
Methods of: ‘ 
Test for Resistance of Adhesives for 
Wood to Cyclic Accelerated Serv- 
ice Conditions (D 1183-51 T) 
Test for Strength of Adhesives on 
Flexural Loading (D 1184-51 T) 


Revision of Tentative 


Method of: 

Conducting Tests of Panels for 
Building Construction (EH 72- 
Aa) 


Revision of Standard and Reversion to 
Tentative 


Recommended Practice for: 
Thermal Analysis of Steel (E 14-33) 
Methods of: 

Testing Thermostatic Metals (B 

106-40) 
Method of: 

Modulus of Elasticity of Thermostat 
Metals (B 223-50) 

Estimating the Average Grain Size 
of Non-Ferrous Metals and Their 
Alloys, Other Than Copper and 
Copper Base Alloys (E 91-51 T) 


on microstructure which apply to the 
17 per cent alloy indicate that after 
heating to 1100 C in air and held for 15 
minutes, followed by water quenching, 
a sample at 500 diameters magnifica- 
tion shall be substantially free of aus- 
tenite or other transformation products. 


Accelerated Testing of Adhesives 
and Flexural Strength: 


The new test for resistance of adhe- 
sives for wood to cyclic accelerated serv- 
ice conditions (D 1188) will meet the 
need in the wood joining or wood lami- 
nating field for a means of predetermin- 
ing the usefulness of a given adhesive 
under stated types of continued cyclic 
service conditions. The scope of this 
method is as follows: 

These methods of test cover proce- 
dures for determining the resistance of 
adhesives for wood to cyclic acceler- 
ated service conditions by exposing 
bonded wood specimens to conditions 
of high and low temperatures and high 
and low relative humidities. The ex- 
tent of degradation is determined from 
changes in strength properties as a re- 
sult of exposure to the test conditions, 
This method is intended for use with 
the plywood shear specimen described 
in ASTM Standard D 906. 
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Emergency Alternate Provisions 


Specifications for: : 

Seamless Cold-Drawn Intermediate 
Alloy-Steel Heat-Exchanger and 
Condenser Tubes (A 199-46) (EA-— 
A 199) 

Seamless Intermediate Alloy-Steel 
Still Tubes for Refinery Service (A 
200-46) (HA-A 200) 

Welded Alloy-Steel Boiler and Super- 
heater Tubes (A 249-47) (HA-— 
A 249) ? 

Seamless Alloy-Steel Boiler and 
Superheater Tubes (A 213-50 T) 
(EA-A 213) Seamless and Welded 
Ferritic Stainless Steel Tubing for 
General Service (A 268-47) (EA- 
A 268) e, 

Seamless and Welded Austenitic 
Stainless Steel Tubing for General 
Service (A 269-47) (HA-A 269) 

Seamless and Welded Austenitic 
Stainless Steel Sanitary Tubing 
(A 270-50) (HA-A 270) 

Seamless Austenitic Chromium- 
Nickel Steel Still Tubes for Refin- 
EERE (A 271-47) (EA-A 
27 


1 
Seamless and Welded Austenitic 
Seamless Steel Pipe (A 312-48 T) 
(EA-A 312) 
Steel Tires (A 26-39) (EA-A 26) 
Heat-Treated Steel Tires (A 329-50 
T) (HA-A 329) 


It is recognized that no accelerated 
procedure for degrading materials cor- 
relates perfectly with actual service 
conditions and that no single or small 
group of laboratory test conditions will 
simulate all actual service conditions. 
Consequently, care must be exercised 
in the interpretation and use of data ob- 
tained in this test. 

The test procedure, the number of 
cycles of the test procedure to be used, 
the particular strength property to be 
used to determine the extent of degrada- 
tion, and whether test specimens or 
test panels are to be used must be speci- 
fied in the material specification. 

The new test for strength of adhesives 
on flexural loading (D 1184) has found 
practical application in determining 
adhesive deterioration under accelerated 
aging conditions and in determining 
the relative usefulness of one glue com- 
pared with another in a stated construc- 
tion. Its scope is as follows: 

This method of test covers procedures 
for determining the comparative proper- 
ties of adhesive assemblies when sub- 
jected to flexural stresses with standard 
shape specimens and under defined 
conditions of pretreatment, tempera- 
ture, relative humidity, and testing 
technique. The test specimen and 
testing technique were designed to de- 
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velop a large portion of shear forces } 
tween the laminae of the test pie 
when the load is applied rather than i 
reduce shear stress to a minimum as 
done in other ASTM methods of 
for flexural properties. This method) 
not applicable to assemblies made wy 
nonrigid adherends. The data obtai 
are not suitable for design work. 


Thermal Analysis of Steel: 


Extensive revisions in the reco: 
mended practice for thermal anal 
of steel (E 14) modernize the requi 
ments and expand the coverage 1 
only for steel but to include all mete 
and alloys. 


Average Grain Size of Non-Ferrow 


Metals and Their Alloys: 


The new Tentative Method for Ei 
mating the Average Grain Size of NW 
Ferrous Metals and Their Alloys al 
Than Copper and Copper Base All| 
(E 91-51 T) has been under preparati| 
for a number of years and covers p} 
cedures for estimating and rules | 
expressing the average grain sizeé 
non-ferrous metals, such as aluminul 
magnesium, and nickel, or their alld) 
and applies to structures composed |) 
tirely or substantially of a single phe 
This tentative includes three metha} 
The comparison method applies - 
marily to completely recrystallizedi 
cast material with equiaxed gra# 
the intercept method is particule 
recommended for grains that are 
equiaxed; and the planimetric met! 
shall be the referee method for mates 
with equiaxed grains, : 


Revision of Methods of Testing 
Panels for Building Construction: 


In 1947 the Society issued meth 
of conducting strength tests of paz 
for building construction (E 72). TH 
covered tests of walls, nonload beazi 
partitions, floors, and roofs. Since t’ 
improved procedures have been | 
veloped and the latest revisions ind 
porate these as well as additional | 
procedures that will permit more ei 
plete evaluation of building consti 
tion panels, new or alternate methoci 
measuring deformations and an ind} 
tion of the rate of loading for testi 
this type. It is believed that the } 
posed revision will allow for be 
evaluation of panels for building « 
struction than did the original tentai 
standard. 

Copies of these revised pea 
and methods can be procured {} 
ASTM Headquarters, 1916 Race Str 
Philadelphia 3, Pa., at nominal chat 


) 
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hermostat Metals 


Ty orpDER to conform more 
fosely with industrial practices, Revi- 
and Reversion to Tentative of 
andard Methods of Testing Thermo- 
atic Metals (B 106 — 40) was adopted. 
vhe revision of the method called for a 


change of value of flexivity from 0.015 
to 0.010 in., and for fixing the width of 
the test specimen with respect to thick- 
ness showing preferred widths. 

The increase of the range of specimen 
size and gage length from between 0.020 
and 0.050 in. to between 0.010 and 


0.055 in. and the fixing of the gage 
length in relation to the thickness, thus 
conforming to current industrial practice 
were adopted in the Revision and Re- 
version to Tentative of Standard 
Method of Test for Modulus of Elastic- 
ity of Thermostat Metals (B 223 — 50). 


ifs publication sched- 
| e of the Society continues to grow each 
is evidenced by the number of 
i blications listed below which cover a 
fide range of material. In addition to 
fe regular publications—Supplements 
® the Book of Standards, Proceedings, 
fdex to Book of Standards, and the 
tear Book—and the special compila- 
fons of standards, there are a great 
any symposiums and special publica- 
fons to be published within the next few 


h onths. 


| Regular Publications 
951 Supplement to Book of Standards 


‘+The 1951 Supplements to the 1949 
ook of Standards will be issued in six 
arts in heavy paper covers. They will 
iclude all new and revised standards 
ad tentatives adopted or accepted at 
ie Fifty-fourth Annual Meeting or by 

e Administrative Committee on Stand- 


951 Proceedings 


» The 1951 Proceedings (to be issued 
out March) will once again be a siz- 
hole volume, namely, around 1400 
gages. The large size of this volume is 
5 be expected because of the increasing 
mber of technical papers with their 
llscussions which are presented at the 
Ponual Meeting and also due to the 
Peater volume of committee reports 
cause of the steady expansion of com- 
littee work into new fields. The 
apers and their discussions presented 
ithe Annual Meeting as part of special 
‘mposiums will appear separately as 
hecial technical publications. 


151 Index to ASTM Standards 


» This Index continues to increase in 
ilue as the number of standards be- 
mies larger, and again it will give the 
test reference to publications where 
le various specifications and test meth- 
Js appear. This volume is particu- 
rly significant in Supplement years in 
ew of the increased number of stand- 
‘d books. Publication of this 1951 


a 


eptember 1951 


i" 


edition is scheduled for April and will 
aggregate some 270 pages. 


1951 Year Book 


The Year Book, which will be avail- 
able early in October, contains a list of 
the complete membership and official 
company-member representatives (name, 
title, address, company, etc.), a 
list of geographical distribution of mem- 
bers, and personnel of all ASTM com- 
mittees, as well as other pertinent infor- 
mation. This book is furnished to 
members on request. 


Combined Index to Committee Reports and 
Technical Papers—1951 

The policy followed in past years of 
bringing out a combined index of all 
technical papers and reports published 
in all of the Society’s publications issued 
over a five-year period should have 
produced such an index to cover the 
years 1941-1945. The appearance of 
this index was postponed because of the 
postwar congestion in printing estab- 
lishments throughout the country, and 
the situation was further complicated 
by the ever-increasing cost of printed 
matter. In addition to this the stock 
of three of the earlier combined indexes 
has become exhausted. In view of these 
conditions, the Administrative Com- 
mittee on Papers and Publications 
decided to pass over the 1941-1945 index 
that had already become very much 
overdue, and bring out a 50-yr com- 
bined index to cover all publications of 
the Society up to 1950. Such a publica- 
tion will present a very useful addition 
to all technical libraries and users of 
ASTM publications. 


Special Compilations of Standards 


The tabulation given on page 8 of spe- 
cial compilations of standards should be 
viewed as approximate only. There 
are so many factors affecting these books 
that it is not possible to give any ac- 
curate estimate of size or the date that 
they may become available. The size 
is affected by committee recommenda- 
tions which may be submitted through 
the Administrative Committee onStand- 
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| Many Regular and Special Publications in 1951-1952 


Includes Supplements to Book of Standards, Special Compilations and 
Publications, and Symposiums 


ards, and the date of issue is governed 
somewhat by editorial considerations 
and the appearance of the Supplements 
to the Book of Standards, and also to a 
great extent by the tremendous load our 
printers are carrying. 


Manual of ASTM Standards on Refractory 
Materials 


This Manual is published for the pri- 
mary purpose of bringing together in a 
convenient form all of the ASTM stand- 
ard and tentative specifications, classi- 
fications, methods of testing, and defini- 
tions pertaining to refractories. It also 
contains certain other pertinent informa- 
tion of value in the testing and use of 
refractories, but not in the category of 
ASTM standards, such as a suggested 
procedure for calculating heat losses, a 
suggested practice for use with ASTM 
panel spalling tests, suggested petrographic 
techniques, standard samples for chemical 
analysis and Pyrometric Cone Equivalent 
determinations, and industrial surveys of 
service conditions of refractories. This 
volume is the result of the work of Com- 
mittee C-8 on Refractories and is a revised 
and enlarged version of the 1948 edition. 
The increased interest exhibited in each 
edition—this will be the seventh-shows 
that the Manual serves a definite purpose 
and that it has become an important part 
of the literature on refractories. The 
book will be available around October and 
will contain approximately 280 pages. 
Some of the copies will be bound in cloth 
and others in heavy paper. 


ASTM Manual of Engine Test Methods for 
Rating Fuels 


A complete new edition of the Manual 
originally published in 1948 with Appen- 
dices issued in 1950 and 1951 will be avail- 
able around January and will contain 
about 400 pages. This Manual will pre- 
sent in their latest approved form the five 
standard methods for rating motor, avia- 
tion, and diesel engine fuels. There will 
be a wealth of supplementary information 
concerning not only operation and mainte- 
nance details, but also building and utility 
requirements, installation and assembly of 
the engine, and reference fuels. In addi- 
tion to the many drawings and photo- 
graphs, there are numerous tables and 
charts contained in the publication. 
This Manual has proved to be of great 
interest to petroleum, automotive aircraft, 


7 


and related groups as it brings to- 
gether under one cover the five widely 
used methods for rating engine fuels and 
the extensive supplementary information. 


Manual on Industrial Water 


Committee D-19 on Industrial Water 
is preparing a Manual designed for use by 
executives, industrial water engineers, 
chemists, and plant operators. The fol- 
lowing chapters will be included: 


I. Composition of Industrial Water 
Supplies and Water-Formed 
Deposits. 

II. Uses of Industrial Water. 

III. Difficulties Caused by Water in 
Industry. 

IV. Treatment of Water for Indus- 
trial Use. 

V. Sampling of Industrial Water 
and Water-Formed Deposits. 

VI. Analysis of Industrial Waters. 
VII. Identification of Water-Formed 
Deposits. 
VIII. Analysis of Water-Formed De- 
posits. 
IX. Glossary of Terms and Data. 


The Manual will also include all of the 


ASTM standards and tentatives relating 
to industrial water. The inclusion of the 
methods in the Manual will supersede 
their publication as a separate compila- 
tion, for which there has been a consider- 
able demand. 

It is expected that the Manual will be 
available prior to the 1952 annual meeting. 


Procedures ~ for Emission Spectrochemical 
Analysis 

Due to recent advances in emission 
spectroscopy, the variety of apparatus 
and techniques currently in use has be- 
come so large as to preclude standardiza- 
tion to the point that would enable the 
committee to write tentative methods. 
It was felt that the best approach to the 
problem was the collection of procedures 
that are currently being used. The com- 
mittee has now completed the collection 
and preparation for publication of some 
50 suggested methods for emission spectro- 
chemical analysis, covering a wide range of 
materials and techniques. It is planned 
to publish these methods as a compilation 


- which will be available around December. 


Special Technica! Publications, Symposiums, etc. 


The following symposiums featured as 
part of the 1951 Annual Meeting will be 
published separately with discussion. 


1951 Annual Meeting Symposiums 


Symposium on Bulk Sampling. 

Symposium on Consolidation Testing of 
Soils. 

Symposium on Flame Photometry. 

Symposium on Surface and Subsurface 
Reconnaissance. 

Symposium on Measurement of Con- 
sumer Wants. 

Symposium on Structural Sandwich 
Construction. 

Symposium on Acoustical Materials. 

Papers on Statistical Aspects of Fatigue. 


Symposium on Bulk Sampling 


The purpose of this symposium is to re- 
port on the important problems of sam- 
pling materials that occur in bulk form or 


in packages with the aim of estimating, at 
minimum cost, measurable characteristics 
of a quantity of material in order to get 
some prescribed limit of error with an 
assigned probability. Six papers by lead- 
ing authorities comprise this symposium 
and a short description of each paper can 
be found in the May issue of the ASTM 
BuLueTin. The symposium is scheduled 
for publication in October. 


Symposium on Consolidation Testing of Soils 


The consolidation test is a fundamental 
strength test for soils not only for estimat- 
ing the probable magnitude and time rate 
of settlement of foundations of structures, 
but also as the basic step in preconsolidat- 
ing soil specimens for determining their 
essential shearing strength characteristics 
and stress-strain relations. This sym- 
posium is intended to bring together the 
varied experiences in consolidation testing 


LIST OF PENDING 


PUBLICATIONS 


REGULAR PUBLICATIONS 


1951 Supplements to Book of Standards 
1951 Proceedings 

1951 Index to ASTM Standards 

1951 Year Book 


CoMPILATIONS, GROUPING OF STANDARDS AND 
MANUALS 


Steel Piping Materials 

Carbon and Alloy-Steel Plates for Boilers and 
Pressure Vessels 

Rolled Structural Steel 

Copper and Copper Alloys 

Cement 

Refractories 

Paint, Varnish, Lacquer and Related Products 

Petroleum Products and Lubricants 

Engine Test Methods for Rating Fuels 

Coal and Coke 

Electrical Insulating Materials 

Textile Materials 

Definitions and Glossary of Terms on Textile 
Materials 

Industrial Water 

Plastics 

Proposed Procedures for Emission Spectrochemi- 
cal Analysis 

Gypsum Plastering and Interior Lathing and 
Furring 


Magnesium Oxychloride Flooring Materials 
Thermometers 


TECHNICAL PUBLICATIONS AND PAPER 


Marburg Lecture 

Report of the Elevated-Temperature Properties 
of Stainless Steels 

Monograph on Paper and Paperboard 

Manual on Engine Antifreezes 

Bibliography on Electrical Contacts 

Bibliography of Photoelectric Spectrophotomet- 
ric Methods of Analysis for Inorganic Ions 

ASTM-IP Manual of Oil Measurement Tables 

Report of Joint Committee on Standard Specifi- 
cations for Concrete and Reinforced Concrete 

50-Year Index 


Symposiums: 


tee Testing of Soils and Bituminous Mate- 
rials 

Thermai Insulating Materials 

Papers on Soap 

Consolidation Testing of Soils 

Surface and Subsurface Reconnaissance 
Bulk Sampling 

Flame Photometry 

Measurement of Consumer Wants 
Structural Sandwich Construction 
Acoustical Materials 

Statistical Aspects of Fatigue 
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_ Reconnaissance 


of soils and knowledge of the natur 
consolidation phenomena under ya 
controlling conditions in natural situat 
and as modified by structures and by | 
struction methods and _ practices, 

symposium includes eight papers; { 
titles along with a short description i 
papers can be found in the May iss 

the ASTM Butietin. This sympos 
should be available around January. 


Symposium on Flame Photometry 


The principle of flame photometry 
been known for a good many years. Ff 
ever, the practical use of this principle 
increased during the last few years : 
result of the production of commerci 
available flame photometers. The any 
ical chemist has always been faced wi 
long, tedious method of chemical ana 
for sodium, potassium, lithium, calc! 
and magnesium. During the recenth 
years, the need for quick, acc 
analyses of small amounts of sodiumy 
potassium in blood probably accelend 
the work of developing a flame photom 
which could meet these specifica, 
requirements. Because of the import 
to industry of testing methods, this 5 
posium has been devoted entirel»| 
methods of analysis by flame photom} 
so that information on new testing meté 
will be available. A short descriptic 
each of the eleven papers comprising 
symposium can be found in the May 
of the Bunierin. It is hoped that ci} 
of this symposium will be availabli 
November. 


Symposium on Surface and Subse 


The purpose of this symposium 
assemble information on techniques: 
have been applied to this type of r| 
naissance in widely varying sciei 
fields, and examine these technique 
their limitations as well as applica 4 
Papers are divided into the four ga 
groups: pedologic, geologic, air pi) 
and geophysical, in accordance witli 
procedures used for making the rj} 
naissance. Some describe applicatici# 
two or more methods in combinui 
Fourteen papers are included in this 
posium and short summaries of | 
papers appear in the May issue a@ 
ASTM Butterrn. The  symp« 
should be available in December. 


Recor on Measurement of Comé 
ants 


ASTM’s Administrative Committt) 
Ultimate Consumer Goods has foun! 
standards for such goods must be bas 
what consumers want. Accordinglyi¥ 
symposium was held to acquaint eng” 
with scientific development in this\ ! 
Three of the papers by the Quarterr# 
Corps discuss problems associatedk| 
determining soldier wants and the} 
four papers cover researches in mea/* 
consumer wants. Summaries of || 
papers appear in the May issue ¢«}) 
ASTM Bouttetry. The publication 
for this material is November. 


September / 


COMPILATIONS OF STANDARDS 


Approxi- Approxi- 
Jommittee . mate mate 
: ‘ Title Number Publica- 
-/ponsoring of aan 
Pages Date 
Steel Piping Materials 3850 Oct. 
Copper and Copper Alloys 550 Dec. 
Cement 240 Jan. 
Paint, Varnish, Lacquer and Related Products 740 Jan. 
Petroleum Products and Lubricants 900 Sept. 
Coal and Coke 160 Sept. 
‘ Electrical Insulating Materials 700 Dec. 
CS Textile Materials 610 Oct. 
fm-20........ Plastics 650 Feb. 


‘nposium on Structural Sandwich Construc- 
1 


“\ great deal of effort has gone into the 
velopment of structural sandwich con- 
fictions, primarily for the transporta- 

and building industries. In aircraft, 
particular, research and development 
e been most intensive, but the building 
Justry also makes major use of such 
mblies or walls, partitions, and other 
“ts of buildings. Committee C-19 on 

etural Sandwich Constructions spon- 
fed this symposium for the benefit of all 
fo are interested in obtaining a wider 
fyuaintance with these constructions. 

symposium consists of eight papers, 
mmaries of which appear in the May 
he of the ASTM Butterin. This 
_ will appear around December. 


mposium on Acoustical Materials 


} he problem of noise in our modern 
lization is a most important one. One 
‘the most widely used and effective 
thods for controlling sound and reducing 
se is through the proper use of acous- 
‘’l materials. Although such materials 
» today being used extensively in a wide 
riety of applications, there are very few 
% methods for determining the proper- 
3s of these materials which have been 
iversally agreed upon or accepted. It 

ie primary purpose of this symposium 
‘discuss briefly the origin and history of 
» sponsoring Committee C-20 on Acous- 
al Materials and to outline the many 
oblems which it is attempting to solve. 
mmaries of the eight papers comprising 
'S Symposium can be found in the May 
ue of the ASTM Butietin. Copies of 
's book will be available around the 
st of next year. 


pers on Statistical Aspects of Fatigue 


Three papers are included in this sym- 
sium, one dealing with the importance 
the statistical aspect of fatigue with 
ipect to the planning of fatigue tests and 
interpretation of their results; another 
res hypotheses to explain the effect of 
@ on endurance limit, fatigue life, and 
tch sensitivity; and the third paper 
als with a statistical analysis of the 
perimental data and gives a method for 
tting the curves of a constant which 
resent the fraction of the total number 
specimens that fail at or below a certain 
mber of cycles. ‘Titles of these papers 
pear in the May issue of the ASTM 
LLpTIN. This symposium is scheduled 
‘publication in January. 


ptember 1951 


Symposium on Triaxial Testing of Soils and 
Bituminous Materials 

This symposium combines papers pre- 
sented at the Fifty-third Annual Meeting 
of the Society and three of those presented 
at a session on Bituminous Paving Mix- 
tures, held at the First Pacific Area 
National Meeting in San _ Francisco. 
Subcommittee R-5C on Methods of Test- 
ing Soils Under Triaxial Loading of ASTM 
Committee D-18 on Soils for Engineering 
Purposes has realized that the standardiza- 
tion of a triaxial shear test for soils is of 
much importance but that it may take 
many years because of the varied concepts 
in this phase of soil mechanics and founda- 
tion engineering. This subcommittee has 


aaa erage 


SYMPOSIUM ON 


devoted much time and effort to discus- 
sions of these various concepts and to the 
testing equipment and procedures used by 
various soils laboratories throughout the 
United States. It accordingly sponsored 
this symposium designed to bring out some 
of the current thinkings on these subjects. 
The following papers will be included in 
this publication which will total approxi- 
mately 310 pages and will be available in 
September. 


History and Theory of Triaxial Testing, 
and the Preparation of Realistic Test 
Specimens—A Report of the Triaxial 
Institute—V. A. Endersby. 

Some Concepts Concerning Triaxial 
Compression Testing of Asphaltic 
Paving Mixtures and Subgrade Ma- 
terials—F. N. Hveem and H. E. 
Davis. 

Application of the Triaxial Test to 
Bituminous Mixtures—California Re- 
search Corporation Method—V. R. 
Smith. 

Application of Triaxial Testing to the 
Design of Bituminous Pavements— 
N. W. McLeod. 

Triaxial Design Correlated with Flexible 
Pavement Performance in Kansas— 
H. E. Worley. 

Triaxial Testing Adapted to Soils, 
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Flexible Base, and Foundations— 
R. J. Hank. , 

A Triaxial Apparatus for Testing Large 
Soils Specimens—E. B. Hall. ; 

Shear Testing at the Waterways Experi- 
ment Station—S. J. Johnson. 

A Triaxial Shear Investigation on a 
Partially Saturated Soil—D. W. 
Taylor. 

Shear Characteristics of Remolded 
Earth Materials—A. A. Wagner. | 
Application of Triaxial Compression 
Test Results to Highway Soils Prob- 
lems—E. S. Barber and C. L. Sawyer. 

The Importance of Natural Controlling 
Conditions Upon Triaxial Compres- 
sion Test Conditions—D. M. Bur- 
mister. 

Interpretation of Triaxial Compression 
Tests on Granular Mixtures—W. S. 
Housel. 


Symposium on Thermal Insulating Materials 


This symposium, consisting of five 
papers and their discussions, was pre- 
sented at the Spring Meeting of the 
Society in March. This book which will 
be around 80 pages should be available in 
November. The symposium papers are 
as follows: 


Basic Concepts of Water Vapor Migra- 
tion and Their Application to Frame 
Walls—F. A. Joy. 

Appropriate Methods for Measurement 
of Surface Emittance—L. P. Herring- 
ton. 

The Measurement and Significance of 
Specific Heat of Therma] Insulating 
Materials—N. H. Spear. 

A Comparison of Thermal Conductivity 
Determination Made on 20 Different 
Guarded Hot-Plate Apparatus.—H. 
E. Robinson 

Experiments with a Guarded Hot Plate 
ae Conductivity Set—C. F. 

ilbo. 


In his paper Mr. Joy pointed out that 
excessive moisture in the walls of a frame 
dwelling is not a new condition but its 
prevalence increases as modern homes are 
built smaller and tighter. Mr. Herrington 
reviewed the terminology of radiation ex- 
change from the standpoint of simplicity 
and usefulness in a standardized test suit- 
able for use with structural materials as 
nonincandescent temperature radiators; 
he also described an apparatus construc- 
tion for surface emittance measurement in 
the 0 to 300 F range. Primary problems 
in the practical field were discussed by 
Mr. Spear including an analysis of the 
effect. of specific heat on the performance of 
building structures subject to different 
diurnal and seasonal temperature cycles, a 
consideration of pipe insulation practice, 
and a review of recent work in engineering 
properties of protective clothing. Mr. 
Robinson detailed a program of compara- 
tive thermal conductivity tests made on 
corkboard at a mean temperature from 20 
to 120 F with 20 different guarded hot 
plates conforming to ASTM Methods 
C 177 — 45 in 17 different laboratories. 
The paper by Mr. Gilbo briefly describes 
studies made on an 8-in. square guarded 
hot plate thermal conductivity set de- 
signed as outlined in Methods C 177. 
The limits which must be met in order to 
operate this instrument successfully are 
discussed, The results of various experi- 
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ments in which the operational limits are 
changed are included and show such 
things as: the effect of ambient tempera- 
ture on guarded hot plate results, the 
effect of thermal unbalance between the 
heater and guard, and the correlation or 
errors in results with equipment faults. 


Papers on Soap 


Several significant technical papers were 
presented before Committee D-12 on 
Soaps and Other Detergents last March, 
and this material is being issued as a 
separate publication which should be 
available around November. The size of 
this book will be around 55 pages. 

An in-vivo method for determining the 
skin-degerming efficacy of the product 
hexachlorophene when incorporated in 
soap has been presented by A. R. Cade to- 
gether with a brief discussion of some of its 
variables and reasons for certain phases of 
the technique in a paper entitled ‘“An 
In-vivo Method for Determining the De- 
germing Efficiency of Soaps Containing 
Hexachlorophene.”’ 

In a paper by I. J. Gruntfest on ‘The 
Mechanism of the Wetting of Textiles,” 
consideration is given to the implications 
of the data on the wetting of textiles that 
is obtained by the use of hydrometer 
method. This method permits a much 
more detailed study of the wetting process 
than is possible by the more usual methods, 
and some effects of rate of immersion of 
skeins of gray cotton yarn, skein density, 
solution temperature, and mechanical 
action are described. 

R. B. Mitchell’s paper on ‘Practical 
Evaluation of Soiled Test Pieces” covers 
an evaluation of an over-all interpretation 
of soil removal results. Sixteen laundries 
were selected as trial plants for judging the 
efficacy of soiled test pieces in determining 
soil removal properties of a given deter- 
gent process. 

In a paper on “Laboratory Performance 
Test for Detergents in Continuous Wool 
Scouring” by E. A. Leonard, the author 
points out that the usual criterion for 
cleanliness of scoured wool is residual wool 
grease content, determined by solvent 
extraction. Under this type of system, 
the comparison of detergents can be made 
only by (1) determining the average level 
and variability of results under standard 
conditions, and (2) running the detergent 
under test for sufficient time to redeter- 
mine mean level and variability under this 
new condition. 

In his paper on “Measurement of the 
Adsorption of Anion-Active Detergents by 
Materials Commonly Washed” W. A. 
Fessler describes an analytical procedure 
for textiles which is also adaptable to 
other surfaces, namely metals and glass. 
It may also be used for measuring ease of 
rinsing by first measuring the amount of 
surfactant adsorbed and then titrating 
rinse waters. 


1951 Marburg Lecture—Corrosion Testing 


This excellent lecture was given by F. L. 
LaQue of the International Nickel Co. and 
will be available around November. The 
lecture comprises a survey of the corrosion- 
testing programs and the methods of ‘cor- 


ASTM BULLETIN 


. 10,000 and 100,000 hr). 


rosion testing which have been sponsi: 
by ASTM. Mr. LaQue discusses the 
tinction that must be made between» 
corrodibility of a material and the pre 
tive value of its corrosion products 
how these are influenced by botk 
composition of the material and the 
dental conditions of its exposure. A fe 
the topics covered are: (1) relations: 
tween “acid’? and other “accelerat 
tests and the results of long-time atn 
pheric corrosion tests; (2) the relation» 
between the color and other characteri: 
of rust films and the durabilities of stee« 
the atmosphere and the prediction of ) 
formance on basis of rust color; (3) 
influence of the corrosion resistanci 
steel on the performance of paint ¢ 
ings; (4) the use and abuse of resulti 
salt spray tests; and (5) discussiox 
advantages and limitations of A&W 
corrosion methods. This very interes 
lecture will comprise around 95 pages 
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Report on the Elevated-Temperature F. 
erties of Stainless Steels 


This report is being sponsored by 
ASMT-ASME Joint Committee on 
of Temperature on the Propertiesé 
Metals and has been prepared by W) 
Simmons and H. C. Cross of Batz 
Memorial Institute. It is essential; 
graphical summary of elevated-temr: 
ture data for the commercially prod 
stainless steels. Included are sumry 
curves for tensile strength, 0.2 per 1 
offset yield strength, per cent elongay 
per cent reduction of area, stressesé 
rupture in 100, 1000, 10,000, and 10Cf 
hr, and stress for creep rates of 0.0001) 
0.00001 per cent per hr (1 per cer# 
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also included, which contains the prur 
data from which the summary cts 
were drawn. The data sheets in | 
appendix also give the chemical com# 
tion, processing data, and other perti) 
information about the steels include 
this survey. This 180-page publics! 
will be available shortly, probably Oct» 


Monograph on Paper and Paperboard I 


The 1944 edition of the Monograput 
Paper and Paperboard has been brow! 
up to date and it is expected that thisi 
page publication will be availabl: 
October. This monograph provide! 
authoritative discussion of the ch: 
teristics of different types of paper.) 
significance of tests applied to them, 
also paper terms and nomenclaturer! 
has proved very useful in orienting: 
reader in the subject of paper evalu: 
so that he may ascertain in genera’ 
tests which may be employed to gain 
knowledge desired relating to the utili 
a specific paper for a particular use. | 


Manual on Selection and Use of Es 
Antifreezes | 


Committee D-15 on Engine Antifrf 
is sponsoring a Manual on Engine | 
freezes and it is felt that this public}: 
will be of great interest to many. ! 
purpose of this Manual is to providel 
sumers with practical information| 
advice on engine cooling system |! 
| 


September 1) 


| 
: 


jeeze and corrosion inhibitors. Other 
jeaning compounds and stop-leaks, are 
yso discussed. The references to cooling 
stem services are confined to the prac- 
ces directly affecting antifreeze, since the 
ubject of general cooling system mainte- 


Jotive literature. This publication will 
» illustrated and will contain around 20 
juges. It is expected this manual will be 
vailable around October. 


tbliography and Abstracts on Electrical 
ontacts 


+A new combined edition of the 1944 
‘ibliography and its six supplements is now 
ing prepared. This publication which 
fill include all of the material in the 1944 
Dlume and its supplements plus new 
taterial is really a monumental one and 
jill be of outstanding service to all those 
‘ncerned with this field. This very ex- 
“nsive annotated bibliography resulted 
om the work of ASTM Committee B-4 
4 Electrical Heating, Resistance and Re- 


lated Alloys in developing standards cover- 
ing electrical contact materials and deter- 
mining effect. of variables upon perform- 
ance. It includes articles on contact 
materials and methods of testing and on 
the interruption of electrical circuits. It 
is expected that this 225-page volume will 
be available around October. 


Bibliography of Photoelectric Spectrophoto- 
metic Methods of Analysis for Inorganic 
ons 


In the 1944 Symposium on Analytical 
Colorimetry and Photometry there was 
included a ‘Bibliography of Photoelectric 
Spectrophotometric Methods of Analysis 
for Inorganic Ions” which was prepared by 
J. W. Stillman. Since that time frequent 
requests have been received for an up-to- 
date revision of this bibliography. Ac- 
cordingly, the bibliography has been 
amplified to include references up to the 
present date and will be issued as a sepa- 
rate publication about December, consist- 
ing of around 40 pages. 


ASTM-IP Manual of Oil Measurement 
Tables 


The Petroleum Measurement Tables 
being compiled jointly by the ASTM and 
the Institute of Petroleum (London) are 
now in the final stages of completion. It 
has been decided to publish the selected 
Tables in three volumes to meet the re- 
quirement of all countries, based on the 
following three approved systems of 
measurement: (1) U. S. System; (2) 
Imperial (British) System; and (3) Metric 
System. It is hoped that the U. 8. and 
British volumes will be completed and 
made available early in 1952. The com- 
putation work for the more than 500 
pages of Tables which will comprise 
the three volumes has been done jointly 
but independently by the ASTM and IP, 
after agreement was reached on the basic 
formulas and data to be used. The 
volume of American Tables will be pub- 
lished and made available by the ASTM. 
The British and Metric volumes are being 
published by the IP. 


NOTES ON PUBLICATIONS 


STM Standards on Gaseous Fuels 


Tuis publication, released 
pril, 1951, has been the result of work 
mne by ASTM Committee D-3 on 
aseous Fuels. 

_The compilation contains one Stand- 
d Method of Test pertaining to 
fethod of Test for Caloric Value of 
aseous Fuels by the Water-Flow Calo- 
meter and several tentative methods 
test, of which the Analyses of Natu- 
1 Gases by Volumetric Chemical 
Tethods and by the Mass Spectrom- 
er are worth while mentioning. In 
ie Tentative Method of Sampling 
atural Gas it should be pointed out 
iat this method of sampling covers the 


Important Special Compilations 


procedures for the sampling of natural 
gas, containing different gases as con- 
taminants such as: (1) natural gases 
containing primarily hydrocarbons and 
nitrogen, (2) natural gases containing 
hydrogen sulfide, or organic sulfur com- 
pounds, or other sulfur contaminants, 
(3) natural gas containing carbon di- 
oxide, (4) natural gas containing gaso- 
line and condensables. The difference 
in sampling procedures is mainly in 
degree, rather than in kind. 

Copies of the 138-page compilation 
can be procured through ASTM, 1916 
Race Street, Philadelphia 3, Pa. The 
price for nonmembers is $1.75, for 
members $1.35. 


Tus special compilation, 
sued May, 1951, includes in conven- 
nt compact form the 100 widely used 
andard and tentative test methods 
id specifications which have been de- 
sloped through the work of ASTM 
ommittee D-11 on Rubber and Rub- 
or-Like Materials. The 656-page book 
10uld prove of great value to both pro- 
ucers and consumers of rubber prod- 
ots. 


eptember 1951 


ASTM Standards on Rubber Products 
(With Related Information) 


The following list of materials and 
subjects covered by standard tests and 
specifications will give some idea of the 
contents: 


Processibility Tests 

Chemical Tests of Vulcanized Rubber 
Physical Tests of Vuleanized Rubber 
Aging and Weathering Tests of Rubber 
Low-Temperature Tests of Rubber 
Automotive and Aeronautical Rubber 
Hose and Belting 

Tape 
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Electrical Protective Equipment 

Rubber-coated Fabrics 

Insulated Wire and Cable 

Hard Rubber 

Latex Foam, Sponge and Expanded Cellu- 
lar Rubber 

Rubber Cements 

Rubber Latices 

Packing Materials 

Nonrigid Plastics 

Electrical Tests 

Nomenclature and Definitions 


In addition to new material included 
in the book, many of the specifications 
and tests have been revised recently by 
the Society. 

Particular attention is called to the 
inclusion of Emergency Alternate Pro- 
visions in this book. They will not per- 
manently amend the specifications but 
leave a choice. These first emergency 
alternate provisions apply to Friction 
Tape (D 69) and Rubber Insulating 
Tape (D 119). 

To bring the publication up to date, 
and provide the few changes in stand- 
ards accepted at the June, 1951, an- 
nual meeting, as well as new specifica- 
tion, for gasket materials for general 
automotive and aeronautical purposes, 
D 1170, and method of test of weather 
resistance exposure of automotive rub- 
ber compounds, D 1171, the 1951 report 
of Committee D-11 is now being fur- 
nished. Members who procured copies 
of the compilation prior to the annual 
meeting may procure copies of the 
report on request. 

Copies of this 656 page publication, 
bound in heavy paper cover, can be pro- 
cured from ASTM, 1916 Race Street, 
Philadelphia 3, Pa., at $5.00 each to non- 
members, and $3.75 for members. 
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Important Progress in Atmospheric Exposure and Corrosion Work—Additiong 
Tropical and Industrial Exposure Sites Established 


Test Site Fund Passes $95,000 Mark 


Lies than three years 
ago the Advisory Committee on Corro- 
sion undertook the task of establishing 
a nominal number of test sites which 
would be suitable for the exposure test- 
ing of ferrous and non-ferrous metals, 
paints, ceramics, rubber, adhesives, 
plastics, textiles, wood, etc., at the same 
time having conditions representative 
of the various sections of the country 
and offering also wide variations in the 
climatological conditions. 


The number of sites which have been 
definitely established as of the present 
time is eight. These sites represent two 
tropical, two coastal (Atlantic Ocean 
and Pacific Ocean), two industrial, 
a semi-industrial, and a rural location. 
The committee still plans to establish a 
Gulf Coast site although the exact loca- 
tion has not as yet been decided upon. 
Consideration is also being given to the 
possibility of adding one more rural site. 


The two new sites recently agreed 
upon are Fort Sherman in the Canal 
Zone and Kast Chicago, Indiana. 


Although descriptions of some of the 
sites have appeared in an earlier issue 
of the Bulletin, it might be well briefly 
to summarize the conditions prevailing 
and facilities available at the various 
locations. 


Exposure Sites 
Tropical Sites 


A mildly tropical atmosphere is repre- 
sented by the Miraflores Canal Zone site. 
This site was made available by arrange- 
ment with the Panama Canal Zone au- 
thorities and tests are already in prog- 
ress at that location. Other locations 
within the Canal Zone having a mildly 
tropical atmosphere and which might 
be made available through the same 
authorities are those at Gatun and 
Cristobal. All of these locations are 
relatively open and do not have the high 
humidity conditions encountered in the 
jungle. 

In order to provide a site having severe 
tropical conditions similar to what would 
be found in the high temperature and 
humidity of the jungle, arrangements 
were made with the Naval Research 
Laboratory for permission to use part of 
the N.R.L. grounds at Fort Sherman 
which is located on the west coast 
(Atlantic Ocean side) of the Canal Zone. 
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Coastal Sites J 


The Atlantic coast site is at Kure 
Beach, North Carolina adjacent to the 
well-known test facilities operated by 
the International Nickel Company and 
is made available by agreement with 
that company. There will be no 80-ft 
tests made at this location. All speci- 
mens will be exposed at about the 800-ft 
mark which would afford comparison 
with the majority of the tests exposed 
by the Nickel Company. 

Through the courtesy of the American 
Telephone & Telegraph Company an 
acre of land has been made available on 
the Pacific coast at Point Reyes, Cali- 
fornia, about 30 miles north of San 
Francisco. This location is representa- 
tive of typical fog conditions of that 
region. Figure 1 shows the two pipe 
frames which have been completed 
and some of the footings for eight addi- 
tional racks to be completed as needed. 
The site is enclosed with a four-strand 
barbed wire fence to keep out cattle 
which graze near by. 


Industrial Sites 


One of the first sites established by 
the Advisory Committee on Corrosion 
is that located in the New York indus- 
trial area on the roof of the 16th floor of 
the Port of New York Authority Build- 
ing at 15th Street and Eighth Avenue. 
Two committees of the Society are cur- 
rently using this location and sufficient 
pipe frames have been installed capable 
of holding more than 3000 specimens. 

The second industrial test site is 
located in East Chicago, Indiana, on land 
made available to the Society by the 
Christiansen Corporation. This is the 


Fig. 1.—Completed Pipe Frames at Point Reyes, California, with Additional Footi 
for Additional Racks to Be Completed as Needed. (AT&T Receiving Station 
background.) f 
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most recent site to be establishe 
Within a radius of a few miles there a) 
coke ovens, oil refineries, smelters, ar; 
other plants of an industrial nature. 


Semi-Industrial Site 


It was decided that a semi-industri) 
site having conditions about midwa\ 
between those encountered in New Yo 
and State College, Pennsylvania was 
sirable and that Columbus would be) 
suitable location for such a site. A pere 
house section of a five-story buildijl 
has been made available to the Socie 
through the courtesy of Battelle Ml 
morial Institute. Three pipe frame suy 
ports have been erected there as sho 
in Fig. 2 and a number of specim 
racks will be assembled and ready {| 
use in the near future, | 


Rural Site 


The rural site needs no introducti: 
to many members of the Society, haviy 
been in use by a number of committe’ 
since 1925. This is the State Coile 
location made available through t 
Pennsylvania State College authorit 
and recently enlarged by an area i 
about 10,000 sq ft. The fact that t]} 
is a typical rural atmosphere has be! 
borne out by tests extending over ¢/ 
past quarter century. 


Financial Support Gratifying 


The request for financial support 
the test site program has been vel 
gratifying, the amount pledged as ¢ 
August 20 totaling more than $95,0#: 

In order to cover the cost of acquirir, 
maintaining, and supervising these ti’ 
sites it was estimated that approximate 


September 19) 


| 


2.—View of Completed Frames at Columbus, Ohio. 


(Note space available in front 


behind completed racks as well as remainder of roof area in left background.) 


)0,000 would be needed for the first 
years. This would include the cost 
equipping the sites with all test 
ilities—specimen racks, pipe frame 
ports, and various special items—en- 
g them where necessary and pro- 
ing a qualified engineer from the 
iety’s Headquarters staff to give the 
‘essary technical supervision and 
service the sites under the general 
dance of the Advisory Committee 
‘Corrosion. It was agreed that an 
deal for financial support should be 
de to those companies and individ- 
8 having the greatest interest in such 
oroject, namely the producers and 
mers of materials subject to at- 
pheric deterioration. This solicita- 
for funds was started by first ap- 
aching a number of selected com- 
ies until a substantial sum was ob- 
ed. This was followed up by two 
eral appeals, by mailing invitations 
bout 825 interested individuals. 
he $95,000 pledged represents con- 
dutions which have been received 
m 118 companies. Previous con- 
yutors were listed in the October, 
10, and the January, February, and 
y, 1951, issues of the ASTM Butte- 
Those contributors not included 
ihe previous issues are as follows: 


Ulan Wood Steel Co. 

Juminum & Magnesium Corp. 

imerican Steel Foundries 

tmerican Viscose Corp. 

imerican Zinc Institute, Inc. 

3arnes-Bigson-Raymond, Div. of As- 
sociated Spring Corp. 

sonney-Floyd Co. 

Soston Edison Co. 

sraun & Co., C. F. 

Jaterpillar Tractor Co. 

Jonmar Products Corp. 

Jopperweld Steel Co. 

Jetroit Steel Products Co. 

driver, Wilbur B. 

Jurez Plastics and Chemicals, Inc. 

astic Stop Nut Corp. of America 

‘lectric Steel Foundry Co. 

iates Rubber Co. 

reneral Railway Signal Co. 

larshaw Chemical Co. 

ndiana Steel and Wire Co. 

nland Steel Co. 

‘erite Co., The 
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Laclede Steel Co. 

Lakeside Malleable Castings Co. 
Lowe Bros. 

Ohio Brass Co., The 

Parker Rust-Proof Co. 
Pennsylvania Forge Corp. 
Publicker Industries, Inc. 
Reichhold Chemicals, Inc. 
Reynolds Metals Co. 

Sargent & Lundy 

Southern Electrical Corp. 
Sperry Gyroscope Co. 

Superior Die Casting Co., The 
Thiokol Corp. 

Titan Metal Manufacturing Co. 
Twitchell, Inc., E. W. 

United Chromium, Inc. 
Utilities Research Commission 
Whitney Blake Co. 


There are undoubtedly a number of 
companies that have been considering 
making a contribution to the ASTM 
Test Site Fund and their contributions 
will be appreciated in order to reach 
the goal which was set. The original 
$100,000 goal was estimated as the 
lowest figure which would provide the 
absolute minimum of facilities. Any 
amount of money obtained over and 
above the $100,000 will be used to pro- 
vide additional desirable facilities such 
as weather recording instruments, etc., 
at the various sites, as an aid to prep- 
aration and procurement of specimens 
by various committees, or merely held 
in abeyance for needs beyond the 10- 
year period. 


ASTM Standards on Metallic 


Electrical Conductors 


Tue first edition of this 
publication released March, 1951, spon- 
sored by Committee B-1 on Wires for 
Electrical Conductors, is intended pri- 
marily to present in a convenient form 
for reference the various ASTM stand- 
ards, tentative specifications, and meth- 
ods of test pertaining to metallic con- 
ductors, whether for use in uninsulated 
or uncovered form or for subsequent 
use in making insulated or covered con- 
ductors. 
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Included in the compilation are the 
copper bus bar and tube specifications 
under the jurisdiction of Committee 
B-5 on Copper and Copper Alloys, and 
the aluminum bus bar specifications 
under the jurisdiction of Committee 
B-7 on Light Metals and Alloys. Cer- 
tain selected specifications prepared by 
Committee B-2 on Non-Ferrous Metals 
and Alloys covering the primary forms 
of copper, zinc, and lead that are used 
in the manufacture of the conductors 
covered by the specifications of Com- 
mittee B-1 are also included. Part of 
the publication are also specifications 
and methods of test covering galvanized 
iron and steel guy wires, messenger 
wires, span wires, overhead ground 
wires, etc., prepared by Committee A-5 
on Corrosion of Iron and Steel. 

The resistivity values given in several 
of the standards in this compilation are 
based upon the International Annealed 
Copper Standard adopted by the Inter- 
national Electrotechnical Commission in 
1913 and are expressed in terms of 
Absolute Ohm. 

The publication bound in heavy paper 
consists of 222 pages, and can be ob- 
tained by writing to ASTM, 1916 Race 
Street, Philadelphia 3, Pa., at a price 
of $2.50 for nonmembers and $1.85 for 
members. 


Corrosion Resistance of Metallized Steel 


Tur American Welding So- 
ciety’s Committee on Metallizing has 
organized a test program to determine the 
corrosion resistance of steel having metal- 
lized coatings of zinc and aluminum under 
exposure to different atmospheres. 

Duplicate steel specimens will be 
sprayed with aluminum and zinc coatings 
varying in thickness from 0.003 to 0.015 
in. with and without viny] cover coats. 

Preparation of the more than 4000 
specimens to be exposed is already under 
way. When the specimens are com- 
pleted early this fall, they will be assem- 
bled for exposure at standard corrosion 
test sites. Exposure will be for periods of 
one, three, six, and twelve years. 

The test program is intended to provide 
authoritative data on what thickness of 
zinc or aluminum to use for different 
exposures for various lengths of time. 
The types of exposure include sea water, 
marine atmosphere, and different indus- 
trial atmospheres. 

Arrangements will be made for examina- 
tion of exposed specimens at regular inter- 
vals and for issuance of periodic reports. 
Anyone interested in securing a copy of 
the program or progress reports when 
issued may write to Secretary, AWS Com- 
mittee on Metallizing, American Welding 
Society, 33 West 39th St., New York 18, 
INGE 
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NINETEEN-SIXTEEN 
_ RACE STREET 
PHILADELPHIA 3, PENNA. 


@ 1902—50th Anniversary—1952 @ 


To Be sure, it’s not yet 
1952 but it won’t be long until January 
1 rolls around. Whatever next year 
may bring forth it should be a year 
that’s of much interest to ASTM. 
Formally incorporated in 1902 as a 
national technical society, ASTM will 
be celebrating its 50th Anniversary as 
a national group. 

Through the BuLLETIN and by direct 
communication, members and others 
interested in the work will be kept in- 
formed of developments in plans which 
the Board of Directors has in mind. 
Particularly there are to be a number of 
special events during the 50th Anniver- 
sary Meeting at the Hotels Statler and 
New Yorker during the week June 23- 
27, inclusive. 

A Committee on Arrangements, 
headed by Past-President J. R. Town- 
send, will develop and direct various 
features. An augmented technical pro- 
gram will be in keeping with the signifi- 
cance of the meeting. Many American 
and foreign bodies which cooperate or 


are concerned with our work will be 
officially represented. There will be 
the 10th Exhibit of Testing Apparatus 
and Laboratory Supplies, and the 8th 


~ Photographie Exhibit and Competition. 


There will be special social and enter- 
tainment events for the men and the 
ladies. 

What the weatherman will bring 
forth is uncertain. Some annual meet- 
ings in industrial centers have been held 
during relatively cool weeks. But even 
though the weather is hot, as it has been 
in the case of some it should be noted 
that the entire ballroom floor at the 
Statler, several of its other main func- 
tion rooms which we will use, and many 
of the meeting and function rooms at the 
Hotel New Yorker are fully air-condi- 
tioned. 

Every ASTM member and committee 
member who possibly can, and our 
many friends concerned with the field 
of materials, should come to this meet- 
ing. Block it off on your calendar 
early, 


Actions on Standards Submitted to Members for 


Letter Vote 


Durinc the month of 
August a letter ballot was submitted for 
approval on proposals from the techni- 
cal committees on 139 standards and 
tentatives. These proposals, as listed 
on the letter ballot, fall into two cate- 
gories, namely, the adoption of tenta- 
tive specifications and tests as formal 
standards, and the adoption of revisions 
in existing standards. There is also a 
proposed revision of the By-Laws on the 
nomination for honorary membership. 

The letter ballot on the actions will 
be canvassed on September 30. 

The Board of Director deems it de- 
sirable that all members in good stand- 
ing should not fail to record their votes 
on all matters on which they feel tech- 
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nically qualified to vote; also that they 
should refrain from voting on other 
matters. Accordingly three columns 
have been provided on the ballot for 
“affirmative,” ‘negative,’ and “not 
voting” records. 

In connection with the actions on 
standards it should be noted that only 
by letter ballot of the entire Society 
membership can changes be made in the 
formal standards. The action in an 
annual meeting session alone or, in the 
interval between annual meetings, by 
the Administrative Committee on 
Standards (1) can approve for publica- 
tion as tentative proposed new stand- 
ards, (2) can approve revisions in tenta- 
twe standards (which are incorporated 
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immediately), or (3) can take acti 
permit publication of proposed 1 
in standards as tentatie. Many 
actions, of course, are taken at; 
Annual Meeting and throughout, 
year by the Administrative Comm 
on Standards. 

A complete list of items to be y 
upon appears in the letter ballot 
sent in a separate mailing to the r 
bers. Detailed information concer 
matters referred to letter ballot is g 
in the committee reports issued ini 
print form to the membership in adv; 
of the meeting. The Summary of| 
ceedings accompanying the letter 1 
contains a record of all actions t 
at the Annual Meeting. 

All newly adopted and revised st 
ards will be published in the 1951 
plement to the six-part 1949 Bod 
ASTM Standards. The Supplew 
will be mailed to the members it) 
cordance with instructions on fill 


| 
: 


Headquarters. Details of the Soc} 
extensive publication schedule is 4 
somewhere else in this issue. i 


Three More Sustaining Members: 
Three additional com) 
members have authorized transfer ts 
taining Membership, making a total 
this year: 
Baldwin-Lima-Hamilton Corp., 1) 
Vezin, Acting Manager Metalluli 
Engineering and Test Dept. } 
Certain-teed Products Corp., Gi 
Laboratory 
Illinois Central Railroad Co., @) 
McEwen, Engineer of Tests | 


All these organizations have been } 
ated with the Society for long perioc! 
Baldwin-Lima-Hamilton Corp. since: 
the Certain-teed Corp. since 191% 
the Illinois Central Co. since 19! 

As previously noted in the Bunit 
the Board of Directors of the Soci 
most appreciative of the support oi 
240 of the country’s leading comm! 
through this class of affiliation. [ 


iu 


Symposium on Filler Metal _ 
Specifications for Inert-Gas andit: 
Submerged-Arc- Welding 


Organized by the AWS-AST 
Committee on Filler Metal, t! 
symposium will be held at 24 
P.M. on October 18, 1951, at | 
Hotel Book Cadillac in Detr:) 
Portions of the program cover ini 
gas and submerged arc welding pry 
esses for aluminum and magnesi}!! 
stainless steels, copper and copig 
alloys, and mild and low-alloy ste} 
Consensus of opinion of the audie| : 


will serve as a guide to the Fil 
Metal Committee in determin)’ 
its activity with regard to th) 
processes. 


| 


1902—SOth Anniversary Meeting 
1 


} 


September} 


a. Tue By-laws of the So- 
ny specify that the Board of Directors 
Il appoint an Executive Committee 
ch will exercise for the Board certain 
sgated authorities, and provision is 
de also for the appointment of other 
nmittees of the Board covering such 
sses of the work as membership, 
r-society relations, finance, ete. 
»names of the members of the new 
seutive Committee and of the six 
er subcommittees, which will func- 
1 during 1951-1952 are given below. 
eeding this information there is pub- 
ed a complete list of the personnel 
the Board of Directors with their re- 
ctive titles and company affiliations 


ASTM Boarp or Drrectors 


sident: 


». 8. Fuuier, Engineer in Charge of 
Works Laboratory, General Electric 
' Co., Schenectady 5, N. Y. 


e-Presidents: 


acancy ) 

1, C. Brarp, Jr., Assistant Director of 
Socony-Vacuum Laboratories, So- 
cony-Vacuum Oil Co., Inc., 26 Broad- 
way, New York 4, N. Y. 


vectors: 


(Term Expiring in 1952) 

2. D. Bonney, Manager of Manufac- 

turing, Congoleum-Nairn, Ine., 195 

| Belgrove Drive, Kearny, N. J. 

>. H. Fettows, Head, Chemical Divi- 

sion, Research Dept., The Detroit 

_ Edison Co., 2000 Second Ave., De- 

troit 26, Mich. 

. F. GONNERMAN, Assistant to Vice- 

President in Charge of Research, 

Portland Cement Assn., 33 West 

Grand Ave., Chicago 10, Ill. 

.L. Mocuer, Manager, Metallurgical 

' Engineering, Westinghouse Electric 

Corp., Lester Branch Post Office, 

Philadelphia 13, Pa. 

M. O. Wirury, Dean of Engineering, 

sity of Wisconsin, Madison 6, 
is. 


| (Term Expiring in 1953) 
3. A. ANDERTON, Consultant, Research 
_ and Development Dept., The Barrett 
Division, Allied Chemical and Dye 
-Corp., Research Laboratory, Hdge- 
_ water, N. J. 
*%. H. Brown, Executive Engineer, 
_ Parks-Cramer Co., Fitchburg, Mass. 
). K. Crampton, Director of Research, 
Chase Brass and Copper Co., Inc., 
Waterbury, Conn. 
1. G. Miuuer, Mechanical Engineer, 
Chicago, Milwaukee, St. Paul & 
_ Pacific R.R. Co., Milwaukee, Wis. 
RR. Trme.e, Assistant Manager, De- 
partment of Metallurgy Inspection 
and Research, Tennessee Coal, Iron 
and Railroad Co., Birmingham, Ala. 


(Term Expiring in 1954) 

. W. Bouton, Director of Metallurgical 
Research and Testing, The Lunken- 
heimer Co., Beekman and Waverly 
Sts., Cincinnati 14, Ohio. 

t. A. SouatzEL, Vice-President and 
Director of Engineering, Rome Cable 
Corp., 330 Ridge St., Rome, N. Y. 
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stsonnel of Board of Directors 


and Committees 


E. O. Starter, President and Manager, 
Smith-Emery Co., 920 Santee St., 
Los Angeles 15, Calif. 

Sranton Waker, Director of Engi- 
neering, National Sand and Gravel 
Assn., 1325 E St., N. W., Washing- 
ton 4, D. C. 

F. P. Zimmertt, Chief Engineer, Barnes- 
Gibson-Raymond, Division of As- 
sociated Spring Corp., 6400 Miller 
Ave., Detroit 11, Mich. 


Finance Committee 
R. L. Templin, Chairman 
R. D. Bonney. J. G. Morrow 
L. J. Markwardt 
T.S. Fuller, ex officio 


Membership Committee 
C. H. Fellows, Chairman 
iller K. O. Slater 
M. O. Withey 
T.S. Fuller, ex officio 


Meetings and Programs 
B. A. Anderton, Chairman 


root 
a 
= 


Pug Dwaes ° J. W. Bolton R. H. Brown 
esidents ' R. D. Bonney D. K. Crampton 
R. L. Tempiin, Assistant Director of T.S. Fuller, ex officio 
Research and Chief Engineer of Tests, ie ; 
Aluminum Company of America, Technical Committee Activities 
New Kensington, Pa. _ H. F. Gonnerman, Chairman 
J. G. Morrow, Metallurgical Engineer, B. A. Anderton J. R. Trimble 
The Steel Co. of Canada, Ltd., Hamil- J. W. Bolton Stanton Walker 
ton, Ont., Canada. T.S. Fuller, ex officio 
L. J. Markwarpr, Assistant Director, I : lati 
U. 8. Forest Products Laboratory, nter-Society Re ee 
Madison 5, Wis. L. C. Beard, Chairman 
N. L. Mochel M. O. Withey 
CommitTEEs or Boarp or Directors E. O. Slater F. P. Zimmerli 


1951-1952 


Executive Committee 
Sco, ok eee eae , Chairman 


T.S. Fuller, ex officie 


Developmental Activities 
D. K. Crampton, Chairman 


R. H. Brown L. J. Markwardt H. G. Miller Stanton Walker 
T. S. Fuller N. L. Mochel J. R. Trimble F. P. Zimmerli 
R. A. Schatzel T.S. Fuller, ex officio 
Schedule of ASTM Meetings 
DaTE GRoupP PLACE 


September 10 General Committee on Arrange- New York, N. Y. 
ments for the 1952 50th An- 
niversary Meeting 

Joint SAEH-ASTM Technical Detroit, Mich. 
Committee on Automotive 
Rubber 

Administrative Committee on ASTM Headquarters 
Standards 

Committee C-8 on Refractories Bedford Springs, Pa. 

Board of Directors Meeting Philadelphia, Pa. 

Organization Meeting, Commit- ASTM Headquarters 
tee D-23 on Cellulose and 
Cellulose Derivatives 

Committee C-22 on Porcelain Milwaukee, Wis. 
Enamel 

Committee D-10 on Shipping Cleveland, Ohio 
Containers 

Committee D-2 on Petroleum Chicago, III. 
Products and Lubricants 

New England District Cambridge, Mass. 

Ohio Valley District Louisville, Ky. 

Committee D-13 on Textile Ma- New York, N. Y. 
terials 

Committee C-16 on Thermal In- Canadensis, Pa. 
sulating Materials 

Pittsburgh District Pittsburgh, Pa. 

Western New York-Ontario Dis- Buffalo, N. Y. 
trict 

Committee C-1 on Cement, and Lafayette, Ind. 
Committee C-9 on Concrete 

Committee D-15 on Engine Atlantic City, N. J. 
Anti-Freezes 

New York District 

Northern California District 

St. Louis District 

Philadelphia District 

Southern California District 


September 12 


September 13 


September 13 
September 17-18 
September 24 


September 27-28 
October 4-5 
October 7-11 
October 9 
October 10 
October 15-17 
October 15-17 


October 23 
October 24 


October 24—26 


October 25-26 


New York, N. Y. 
San Francisco, Calif. 
St. Louis, Mo. 
Allentown, Pa. 

Los Angeles, Calif. 


October 26 
October 31 
November 1 
November 2 
November 8 
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Several District Meetings in October-November 
President Fuller, F. L. L€Que Among Speakers 


From THE schedule given 
below it will be seen that several of the 
ASTM Districts are planning meetings 
in October and November. A number 
of these are sponsored jointly by the 
ASTM Districts with other groups in- 
cluding local chapters of the American 
Society for Metals, and in other in- 
stances the local sections of other groups 
will be invited to attend. 


Interesting Features: 


While each member and committee 
member in the respective districts will 
receive a detailed announcement of the 
affairs, it is of considerable interest to 
note here that the Louisville meeting 
will be the first gathering of ASTM 
members in that city. This meeting, 
under the auspices of the Ohio Valley 
District, is being sparkplugged by 
Fred C. Smith, Tube Turns, Inc., a 
Council member and very active in 
ASTM work. 

The Northern and Southern Cali- 
fornia meetings are of particular inter- 
est also, since the technical speaker will 
be the 1951 Edgar Marburg Lecturer, 


F. L. LaQue, International Nickel Co., 
who will highlight his Marburg lecture 
as the technical feature of these meet- 
ings. The California Councils were 
very anxious to have him present, and 
each district there has arranged the par- 
ticipation of several other local sections, 
so that a large meeting is in prospect 
in both San Francisco and Los Angeles. 

President Fuller, who is to be the 
technical speaker at several of the 
meetings, will use as his general subject 
“Solving Problems in Materials.” He 
has developed a technical address cov- 
ering a number of interesting problems 
in different materials fields but related 
to the electrical manufacturing group. 
From the variety of problems he will 
select those case histories of most in- 
terest to the particular district where 


he is visiting. 


It is hoped that each ASTM member 
and committee member in the different 
districts will note these meetings on 
their calendars and plan to be present. 
One of the major objectives is to have 
our people in the various districts 
meet Society officers who may be pres- 
ent, and particularly one another. 


Executive Secretary on 
European Trip 


Tue Executive Secret 
of the Society left on August 31 / 
business trip to Europe that will 
him to England, France, Belgium, 
land, Switzerland, and Sweden, 
Warwick will visit the heads of the 
tional standards institutions, tes 
societies, and a number of technica 
sociations in those countries with a 
the Society has maintained cont 
and in some cases direct cooper. 
relationships for many years. He | 
discuss with them their activities i 
fields of research and standardiz 
and the corresponding activities of 
own Society. He will also visit 
of the leading research and testing |; 
ratories abroad and call on yar 
members of the Society in the coun): 
visited. | 

Contacts with the institutions 
associations visited—upward of 4/| 
number—include especially those ¢ 
ing with ferrous and non-ferrous ! 
als, petroleum, rubber, plastics, , 
textiles, in which fields increasing 
tention is being given to the ii 
national aspects of testing. Relats 
in all fields of materials between AM 
and the standards institutions abi 
will be explored. A study wili 


DisTRicr DaTE PLACE Sussecr SPEAKER 
New England...... October 9 | Commander Hotel, Cambridge, | (1) “Industrial Applications of | (1) Professor John W. Irvine, Jr., Bet ; 
Mass. Radioactive Methods’’ ment of Chemistry, Massachusetvhil 
; : ; stitute of Technology | 
(2) ‘‘Radioactive Techniques and | (2) A. F. Rupp, Supt., Radioisotope! 
Engineering for Radioiso- velopment Dept. Oak Ridge Nai) 
topes Laboratory " 
Ohio Valley........ October 10 | University of Louisville, Louis- | ‘Solving Problems in Materials, | ASTM President Truman 8. Fuller, 
ville, Ky. Dinner plus technical Particularly Metals’? (Jointly | neerin Charge, Works Laboratory, GeW 
program, Plant visits ae American Society for Met- | Electric Co., Schenectady, N. Y. 
als 
Pittsburght yess October 28 | Pittsburgh Dinner and Smoker Informal remarks by President | Informal comments by President and ¢ 
Puller Also Staff representa- i} 
ive 
Entertainment and discussion 
Ww 3 : A ; 
pate New ok October 24 | Hotel Sheraton, Buffalo, N. Y. Solving Problems in Materials” ASTM President Truman §. Fuller 
NewYork ye sca October 26 


York, 


eee ones Bcaeta: Bldg., New 


“Solving Problems in Materials’’ 
3 Sound-color film 


ASTM President Truman 8. Fuller 


October 31 


Engineers’ Club, 206 Sansome St., 
San Francisco, Calif. 
and technical program 


Dinner 


of Corrosion Engineers) 


“Corrosion Testing and Engineer- 


et : 
(Jointly with National Association 


F. L. LaQue, in Charge of Corrosion, | 
neering Section, Development ano 
search Division, The International I 
Co., New York 5, N. Y. | 


November 1 


Engineers’ Club of St. Louis, 4359 
Lindell Blvd., St. Louis, Mo. 


“High Temperature Metals” 


Past ASTM President, Dr. A. E. Vil 
Director of Department of Enginjifl 
Research and Professor of Metallulf 
Engineering, University of Michig® 


November 2 | Hotel 


el Traylor, 
Dinner and plant visit 


Allentown, Pa. 
Particularly Metals”’ 


Metals) 


“Solving Problems in Materials, 
(Jointly with American Society for 


Coffee speaker: ‘Just Problems”’ 


A. O. Schaefer, Chairman, Philadyi 
ASTM District, Vice-President in © 
of Engineering and Manufactf 
Midvale Co. i 


Southern California. 


November 


8 


Rodger Young Auditorium, 936 
W. Washington Blvd., Los An- 
geles, Calif. 


PUT THE ABOVE DATES ON YOUR CALENDAR AND PLAN TO BE PRESENT. EVERYONE CORDIALLY IN 
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“Corrosion Testing and Engineer- 
ing ; 

Joint meeting with several South- 
ern California Sections 


F. L. LaQue—See above 
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September}! 


e of the procedures and operations 
he International Organization for 
dardization (ISO) in which ASTM 
terested by virtue of participation 
ertain international standardiza- 
| projects, through the American 
idards Association as the American 
aber of ISO. 


mee many of: the institutions to be 


visited have been invited to be repre- 
sented at the Society’s Fiftieth Anni- 
versary Meeting in New York City in 
June, 1952, the Executive Secretary 
will supplement the formal invitations 
with the assurance of our desire to have 
the representatives of these institutions 
participate appropriately in the Anni- 
versary Meeting. Contribution of cer- 


tain engineers and scientists to the 
technical program of that meeting will 
be discussed at the request of several 
of the ASTM committees. 

Mr. Warwick will return November 1. 
During his absence the Assistant Execu- 
tive Secretary of the Society, R. E. Hess, 
will be in charge of Society Headquar- 
ters. 


ASTM 50 Years Ago 


The first list of members was pub- 
d. There were 168 members. (The 
ent Year Book of 600 pages lists over 
) members and over 300 pages of techni- 
committee personnel. Growing pains!) 
Prof. Henry M. Howe, chairman of 
th Annual Meeting at Niagara Falls, 
Y., in 1901 began his address with: 
this weather, and with the attractions of 
Pan-American Exposition competing, 
aflict upon you a long address would 
poor return for the compliment you have 
me in calling me to preside over your 
serations.”’ Apparently times haven't 
ged much, since the weather and com- 
w events still plague ASTM Annual 
angs. In the course of his address he 
ight wp one value of ASTM not often 
ght of today. He remarked, “We aim 
ify the methods of testing materials of 
truction throughout the world, and 
eby greatly facilitate our export of these 
rials, and thereby to offset the disad- 
age of our relatively rsolated geographi- 
d0sition. 
Members of Committee A-2 may be 


interested in a bit of discussion preceding 
the adoption of “Specifications for Wrought 
Iron” at the 1901 meeting. The chairman 
of the committee pointed out that Section 
No. 1 of the Specifications would “exclude 
the greater part of the Swedish wrought iron, 
most of it being made by the charcoal-hearth 
process.” After discussion it was ordered 
that the Section be amended by inserting 
the words “or out of pig iron by the knob- 
bling process,” 

4. Chairman Howe, on behalf of the ex- 
ecutive committee, reported that all American 
Members of the Association had been of- 
ficially and cordially invited to attend the 
International Congress of 1901 to be held 
in “Budapest” on September 9-16. 

5. The Secretary in his report stated 
that “Up to the present date the following 
dues have been received: 


Dues for year 1899........ 
Dues for year 1900........ 22.50 


Dues for year 1901........ 316.00 
Dues for year 1902........ 4.00 
Dues paid in excess......... 10 

$349.10 


(Total dues in 1951 Budget .$208,000.00) 


ing July and August the Channel Gardens at Rockefeller Center are transformed into 
iol mid-Manhattan oasis with the installation of the annual aquatic garden display. 
er lilies, colorful caladiums, water hyacinths, and hundreds of goldfish decorate the 
s and planting areas of the unique garden, which extends from Fifth Avenue to the 


rer Plaza. 


In the background is the famed Prometheus Fountain and the main en- 


ce to the 70-story RCA Building. The flags of the United Nations fly briskly along 


kefeller Plaza. 
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ASTM 25 Years Ago 


1. The Charles B. Dudley Medal was 
established through contributions from the 
members, and the Edgar Marburg Lecture 
also was instituted. Over 1400 members of 
the Society subscribed various amounts to 
underwrite this Medal and the Lecture 
which commemorate two men who did so 
much to found ASTM. 

2. Committee C-18 on Natural Building 
Stones was organized. 

8. Student Membership was established. 
At the time the dues were $3, but the student 
got a copy of the Book of Standards, the 
BULLETIN, etc. Now the dues are $2, 
with a number of distinct advantages. 

4. Total number of ASTM Standards 
and Tentatives was 500. 

5. For the first time the Society’s total 
annual receipts exceeded $100,000. (Current 
budget 1s upward of $600,000.) 

6. One of these “fateful” or “fearful” 
questionnaires was taken on location for 
the 1927 Annual Meeting. Atlantic City 
led, with French Lick Springs in second 
place, and the Lake Placid Club third. 
Sixty members wanted to go to Asbury 
Park. (We must have worked them pretty 
hard at the time, and they perhaps wanted 
rest.) 


A Few Facts About Rockefeller Center: 


There are page after page of interesting 
facts and statistics. Here area few. You 
may dine in any of 26 restaurants, and 
shop in more than 200 stores which sell 
everything from oranges to oriental 
antiques. The Center has its own Post 
Office, a passport bureau, four drugstores, 
ten banks, four barber shops, a florist, six 
schools (from golf to languages), dozens of 
dentists, a dispensary, a pet shop, tele- 
graph and cable services, opticians, a toy 
store, and even chiropodists. 

The consulates of twenty foreign na- 
tions are located in the Center, as are the 
offices of eleven airlines, almost a score of 
railroad lines, and thirty-six travel and 
information bureaus. Here is the home 
of The Associated Press, largest news 
gathering agency in the world, and two of 
America’s greatest networks, the National 
Broadcasting Company and the American 
Broadcasting Company. The editorial 
offices of dozens of magazines, including 
Time, Life, and the Ladies Home Journal 
are located in Rockefeller Center, as are 
the offices of several important book pub- 
lishers. Leading firms and associations 
in the fields of rubber insurance, dia- 
monds, oil, tobacco, chemicals and adver- 
tising are included on the tenant list, 
which establishes the Center as one of the 
key points in the world of commerce. 
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Standardization Activities of Technical | 


Standardization Projects Being Pushed 


I. THE September issues 
of the last two years, and before that 
in the August issues of the BULLETINS, 
there has been given a “round-up” of 
important standardization activities 
under way in the various technical com- 
mittees. Again this year, the activity 
reports which follow are a “look-ahead” 
and should provide some conception of 
the tasks set up and already in progress. 


Committees 


The information is based in part on cur- 
rent reports of the technical committees 
and also in large measure on committee 
work programs sent in to Headquarters 
by the various officers. Much of this 
information is of interest to the member- 
ship broadly, and is also a great help to 
the Administrative Committee on Stand- 
ards and the Staff. 


Ferrous and Non-Ferrous Metals “A” and “B” 


Committees (see also “E” Groups) 


A-5 Corrosion of Iron and Steel 


ConTINUING its study of 
physical tests, Committee A-5 is consider- 
ing changes in severa] methods to permit 
the use of square, rectangular, or circular 
test specimens and to remove from these 
methods of test, specific instructions con- 
cerning the locations from which the test 
specimens are to be taken. The study on 
the reactions of various coatings (hot- 
dipped, electrodeposited, heat-treated, etc.) 
in copper sulfate solutions is continuing. 

A new tentative specification for 1.25-0z 
zinc-coated iron or steel roofing sheets has 
been prepared and proposed changes in 
the Tentative Specifications for Zine- 
Coated (Galvanized) Iron or Steel Sheets, 
Coils and Cut Lengths (A 93 —50 T) in the 
bend test, sheet weight test, and ordered 
weight of coating are being considered. 
The desirability of adding an additional 
grade to Tentative Specifications for Zine- 
Coated (Galvanized) High Tensile 
Strength Steel Telephone and Telegraph 
Line Wire (A 326 — 49 T) is being studied. 

Revisions of Standard Specifications for 
Zinc (Hot-Galvanized) Coatings on Struc- 
tural Steel Shapes, Plates and Bars, and 
Their Products (A 123-47) and of 
Standard Specifications for Zine Coating 
(Hot-Dip) on Iron and Steel Hardware 
(A 153-49) are being considered in 
order to clarify the use of these two 
specifications in so far as small structural 
shapes commonly called bar sizes, bolts, 
and washers are concerned. These will 
eliminate the uncertainty which exists at 
present as to which one of these specifica- 
tions is the proper one for these “border- 
line” items. 


A-6 Magnetic Properties 


: * CommirrEn A-6 is engaged 
In rewriting several sections of the series 
of standards included in A 34-49 ay 
Methods of Testing Magnetic Materials. 
The revisions in A 34 are planned to be 
ready for the 1952 Book of ASTM Stand- 
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ards and may be summarized as follows: 


1. The use of smaller samples to reduce 
testing cost. 

2. Improved test accuracy by better 
provision for air flux. 

3. Replacement of the undefined term 
“feebly magnetic” with a state- 
ment of permeability values for 
which the test method is suitable. 

4. Increase of the standard value from 
10 gausses to 20 gausses in the low- 
induction test. 


In addition, the committee is compiling 
data on the properties of magnetic mate- 
rials to include the average and range for 
various properties of widely used magnetic 
metals to provide information for designers 
and technical men. 

A specification is being developed for 
each of the more important magnetic ma- 
terials to standardize on those require- 
ments on which agreement can be reached. 

In addition to the above specification 
work, the committee expects to issue a 
separate technical publication in the na- 
ture of a manual of magnetic testing. 


A-10 


lron-Chromium, lron-Chromium- 


Nickel, and Related Alloys 


ConTINUING its valuable 
contributions in the field of corrosion- 
and heat-resisting steels, Committee A-10 
is at the present time preparing a recom- 
mended practice for cleaning of stainless 
steel surfaces, particularly in connection 
with fabricated equipment. Another 
specification under consideration is that 
for stainless steel strand wire. 

A special subgroup has collected data 
on the effect of substituting columbium- 
tantalum for ferro-columbium in colum- 
bium-bearing steels and as a result of this 
work, Committee A-10 will recommend 
through the Administrative Committee 
on Standards, revision of all specifications 
under its jurisdiction containing colum- 
bium-bearing grades of stainless steel to 
permit the use of the columbium-tantalum 
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-to rubber in cleaning specimens after 


| 


Arrangement of Material 


The material which follows is a 
ranged in the order of the designa 
tions of the technical committees 


alloys. These revisions will be in the fi) 
of Emergency Alternate recomme}; 
tions. 
Work has been initiated and is cont, 
ing in the formulation of specifications 
centrifugally cast-iron alloy tubing |g 
heat and corrosion-resisting service. 
visions are being considered in A 2! 
44T, Tentative Recommended Practicii 
Boiling Nitric Acid Test for Corrosion); 
sisting Steels which include (a) theaddig 
: a) 

of a footnote suggesting metallographi: ‘ 
amination of specimens that have suff 
a high weight Joss in the test to estalit 
whether intergranular attack has aetu 
occurred, (6) an amendment to permit 
of multiple sample testing apparatus, 
(c) the use of a Nylon brush as an alters 


posure to the acid. 
B-2 Non-Ferrous Metals and Alloys ; 


CommiITtTrER B-2 on Jf 
Ferrous Metals and Alloys is quite asi 
at the present time developing specif 
tions for two additional materials, nariif 
tin and titanium. Specification wor) 
titanium may result in three specificat i 
(1) iodide titanium, (2) commercially ¥ 


pure titanium sheet, strip, wire, bar, 
plate, and tubing. 

The revision of Specifications B 6:f 
(slab zinc), in connection with the ui 
the word “none” when used to desig 
the amount of impurity, is continnt 
The study which has been in progres# 
the past two years is still continuinis 
methods of test for continuity of coatiil 
lead-coated copper sheet (B 101 —40){ 


B-4 Electrical Heating, Resistance, 


and Related Alloys | 


Specirications B_ 82}i 
and B 83 — 46 concerning alloys drav 
rolled for electrical heating elements? 
undergoing re-examination, particu} 
on the basis of the controls of wire 
and resistance. I 

Modifications of thickness-width r} 
as specified in the Standard Meth 
Testing Thermostat Metals (B 106 {7 
to coincide more exactly with standarq! 
samples commonly used in the ind}} 
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under consideration. The committee 
Iso concerning itself with test methods 
| specifications for Invar and related 
-expansivity alloys. The current work 
Subcommittee X on Contact Materials 
ludes life tests, improved methods of 
ermining surety of making contact, and 
effect of oxidation and sulfidation treat- 
nt on contacts. In addition a new sec- 
n has been formed on Micro-Current 
ntacts. 

several methods for small sample chemi- 
anslysis of cathode “impurities’’ have 
m approved in cooperation with Com- 
itee EH-3 and when others are com- 
ted, a broad specification will be set 
th. 

n 1943 this subcommittee compiled a 
ibliography on Electrical Contacts.” 
riodically thereafter  paper-bound 
yplements were issued. As a result of 
wtinuing interest in the original book and 
easing interest in each succeeding 
yplement (there now being six supple- 
nts), the subcommittee has decided to 
wcentrate on a revised edition of the book 
include all supplementary references up 
and including 1950. This publication 
yuld be available in the Fall. 


9 Die-Cast Metals and Alloys 


CommitTssE B-6 on Die-Cast 

stals and Alloys has established a task 
yup to set up limits for impurities gen- 
ly found in die castings and which are 
t at present covered in the Standard 
ecifications for Zinc-Base Alloy Die 
stings (B 86 — 48). 
Consideration is being given to the 
option of the Frankford Arsenal code 
mtification system for alloys with the 
lowing in mind: (1) adoption of the code 
stem without change for the aluminum 
oys and (2) adoption of the code for the 
ic alloys using both the old and new 
stem numbers concurrently. 


]_ Light Metals and Alloys, Cast 
and Wrought 


CommitrTEE B-7 on Light 

stals and Alloys is developing a compre- 
nsive table setting forth a realistic 
iluation of the relations between various 
yperties for a number of sand and per- 
nent mold casting alloys. The recom- 
nded practice for both alloy and temper 
lification of light metals and alloys is 
ydly approaching its final form, 
[The corrosion program of Committee 
7 involving riveted and various other 
yes of test specimens of aluminum and 
gnesium alloys is progressing satisfac- 
ily. Collection of the samples has been 
mpleted and as soon as the details of 
rication have been completed, the 
cimens will be put on exposure. 


} Electrodeposited Metallic Coatings 


AuTHouGH under discussion 
some time, no decision has been reached 
to the advisability of including metric 
livalent for thickness in the text of 
cifications under the jurisdiction of 
mmittee B-8 and this problem is still 
ler consideration. 

[The committee is active in many fields 
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and reports progress in the study of thick- 
ness tests, porosity tests, mechanical 
property tests, and luster tests. A new 
specification is currently being developed 
on the preparation of copper and copper 
alloys for electroplating. A survey is also 
being made to determine the desirability 
of preparing a procedure for the prepara- 
tion of plastics for electroplating. Future 
specification work may include recom- 
mended practices for the preparation of 
malleable and cast iron, and lead and lead 
alloys for electroplating. 

Study is continuing on the correlation 


between outdoor exposure and accelerated 
tests on several types of chromate films 
applied to electrodeposited zinc on steel. 
Substantial preliminary work has been 
done on the evaluation of supplemental 
chromate treatments of cadmium plate. 

Progress has been made on a rather ex- 
tensive testing program in which steel 
panels zinc-plated, sulfate-treated, and 
coated with a clear alkyd varnish will be 
subjected to various accelerated tests as 
well as atmospheric exposure. Variables 
will be acid and cyanide zine and thickness 
of sulfate coating. 


Cementitious, Ceramic, Concrete and Masonry Materials- 
C” Committees 


G1 Cement 


Tue subcommittees of Com- 
mittee C-1 responsible for the preparation 
of specifications have before them as cur- 
rent projects suggested revisions of require- 
ments for setting time and fineness of 
portland cement and a revision of the 
limitations for sulfur trioxide which will 
provide for the use of the optimum sulfur 
trioxide content in a given cement. A proj- 
ect in connection with the test methods 
included in the Specification for Masonry 
Cement (C 91) is one of considering revi- 
sions in the apparatus requirements, with 
special consideration of mechanical mixing 
of mortars. The major project in respect 
to blended cement is the continuation and 
expected completion of a series of tests by 
five laboratcries on twenty samples of 
fly ash for the purpose of evaluating pro- 
posed specifications, both for fly ash and 
for portland-fly ash cement. 

The tabulation of long-time data on 
cements subjected to autoclave tests and 
of tests for length change in storage in 
water and in air are nearing completion. 
The completion of a second series of co- 
operative tests on lean mortar bars made 
by seventeen cooperating laboratcries is 
also expected during the coming year. 
Data is being collected through a coopera- 
tive test program on certain proposed 
modifications of the standard test of heat 
of hydration of portland cement. Means 
of measuring the plasticity of cement 
pastes and mortars are being studied for 
possible changes in the tentative method 
of test for bleeding of cement and pastes 
and mortars. The preparation of a new 
test method for determining flexural 
strength of mortar is expected to be com- 
pleted by the time of the Fall Meeting of 
the Committee. 

Producer members of the committee 
have been urged to determine for their 
own cements the optimum SO; content by 
adding gypsum in small increments and 
testing the resulting products for strength 
and volume constancy. A report is ex- 
pected at the fall meeting on an extensive 
series of cooperative tests by eleven labo- 
ratories now studying important ques- 
tions that are involved in measuring the 
air-entraining properties of cements. 
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C-2 Magnesium Oxychloride and Magne- 


sium Oxysulfate Cements 


A pRoposEp method for de- 
termining shear strength of bonding 
media for magnesium oxychloride ce- 
ments has been developed, but recommen- 
dation for acceptance is being held in 
obeyance pending further test data which 
will be collected during this coming year. 
A subject which will be studied is the need 
for a long-range soundness test. Work 
is being done on an improvement in the 
current mechanical mixing method used in 
testing oxychloride cements due to the 
fact that the present method induces air 
entrainment, resulting in false load 
strengths, when softwood sawdust is used 
in the mixes. 


C-3 Chemical Resistant Mortars 


THE committee is writing 
specifications with the necessary test 
methods required for several types of 
chemical-resistant mortars. A specifica- 
tion for silicate mortars is nearing com- 
pletion. Test methods have been com- 
pleted for determining tensile and com- 
pressive strength of resin mortars, and 
consideration is now being given to pro- 
cedures for measuring setting time, work- 
ing time, bond strength, water absorption, 
and chemical resistance. A specification 
for sulfur mortars is now being drafted in 
final form for recommendation to the 
committee at its next meeting. 


C-4 Clay Pipe 


Tue two major standardiza- 
tion projects which will occupy the atten- 
tion of Committee C-4 during the next 
year will be a study of the possibility of 
combining the several ASTM specifica- 
tions on clay pipe into one, or as an 
alternative to this, the separation of the 
test procedures, which is now common to 
all of the specifications, into a separate 
ASTM standard. The second project is 
that of the development of specifications 
for clay flue linings. 


C-7 Lime 


Two additional specifica- 
tions will be developed by Committee C-7 
for the use of lime in the chemical indus- 
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tries. Study will be given to the use of lime 
in silica brick and in leather tanning. At- 
tention is being given toward a new 
method of test for iron determinations in 
lime and limestone, which is faster and 
more reproducible than existing methods. 
A new method of determining available 
lime, developed at the Massachusetts 
Institute of Technology, will be studied. 
Research is still under way on a new lime 
slaking test. 


c-8 Refractories 


In apprt1on to the indus- 
trial surveys now being included in the 
1951 edition of the C-8 Manual, in the 
process of being printed, it is hoped to 
prepare surveys on reheating and anneal- 
ing furnaces, paper industry, frit smelters, 
soaking pits, and the zinc industry. These 
industrial surveys provide additional in- 
formation on the use and service conditions 
of refractory materials for which ASTM 
Standards have been developed. Data 
will be gathered to establish the usefulness 
and limitations of sonic testing of refrac- 
tories. A section is reviewing the pro- 
cedures for high-alumina refractories and 
is considering a method for the determina- 
tion of sulfur in insulating refractories. 
The effect of the rate of load application 
on the measured strength of refractory 
insulators and insulating refractories is 
being examined in three member labora- 
tories. Comparative study of methods 
now in use for measuring bulk density of 
calcined materials has been initiated. A 
panel refractoriness test will be reported 
upon at the next meeting of the committee. 

The Subcommittee on Special Refrac- 
tories has outlined a plan for research in 
the development of certain tests such 
as reheat (high-temperature shrinkage), 
high-temperature load test, spalling test, 
and slag test. This project will involve 
the solicitation of funds from the refrac- 
tories industry and is expected to cover 
a period from three to five years. In 
order to cover the testing of carbon re- 
fractories, several existing standard test 
methods will be reviewed for possible 
revision, which will make them adaptable 
to use with this type of refractory material. 


C-9 Concrete and Concrete Aggregates 


Group II on Research has 
many projects under way in its subeom- 
mittees. Among these are cooperative 
tests on abrasion test methods, which will 
include the cutting, rubbing or sliding, and 
ball types; exploratcry tests, using three 
types of apparatus for determining various 
setting times, to establish data on desirable 
properties to measure in concrete; and 
the review of a method for petrographic 
examination of mineral aggregates. 

» In Group III on Specifications and Test 
Methods, the subcommittee projects in- 
clude the preparation of a tentative specifi- 
cation covering paper molds: a revision of 
the current Method of Sampling Fresh 
Concrete (C 172); a consolidation of the 
various methods for measuring the air 
content of freshly mixed concrete; a re- 
view of existing standards and the develop- 
ment of new test methods for use in evalu- 
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ating admixtures; and further round-robin 
testing to confirm the reproducibility of 
the Tentative Method of Test for Bleeding 
of Concrete (C 232 T). The final draft of a 
complete revision of the Standard Specifi- 
cations for Lightweight Aggregates for 
Concrete (C130) will be circulated for 
letter ballot, and the first draft of a speci- 
fication and a method of test for fly ash 
is expected to be completed by the time 
of the fall meeting of the committee. 
Three new subcommittees, created dur- 
ing the past year, will be concerned with 
methods of testing concrete for resistance 
to abrasion, methods of testing setting 
time of concrete, and methods of testing 
concrete for resistance to freezing and 
thawing. Further details of the work of 
the first two subcommittees has already 
been mentioned earlier in this article. 


C-11 Gypsum 


Commitrre C-11 member- 
ship has been enlarged to include repre- 
sentatives manufacturing and using light- 
weight aggregates and sand, and subcom- 


mittees are working on research data per- 


taining to the compressive strength of 
plaster mixed with sand and lightweight 
aggregates, both on a volume basis. The 
methods of filling molds in the Standard 
Methods of Testing Gypsum and Gypsum 
Products (C 26) are being studied. A sub- 
committee is studying a suggested revision 
to the sand gradation in Standard Speci- 
fications for Gypsum Plasters (C 28). 


C-12 Mortars for Unit Masonry 


Revistans of the Specifica- 
tion for Aggregate for Masonry Mortar 
(C 144) are being drafted for acceptance 
at the next meeting of the committee. 
Final arrangements have been made for 
setting up a program of tests to determine 
the efflorescence tendencies of mortars. 


C-13 Concrete Pipe 


Committgre C-18, having 
completed several minor revisions of exist- 
ing ASTM specifications for concrete 
pipe, has now set up various projects of a 
more long-range nature. Items to be 
studied include: the use of cores for test- 
ing the compressive strength in concrete 
pipe, correlation of wording between the 
several ASTM specifications, correlation 
of the stee] sizes in Specifications C 75 and 
C 76, correlation of the test loads and the 
required steel in these two specifications, 
and the study and possible revision of the 
ratio between the 0.01-in. crack and the 
ultimate failure point in Specification C 76. 
A subcommittee has been formed to study 
the absorption test requirements. 

Two projects, dealing with the develop- 
ment of new standards, have been author- 
ized, these being the preparation of a 
recommended practice fcr bedding and 
backfilling of concrete pipe lines and the 
preparation of specification for reinforced 
concrete low-head pressure pipe. 


C-14 Glass and Glass Products 


Tue development of a rou- 
tine method for the determination of boron 


ASTM BULLETIN 


. rent projects under way for develep% 


in glass is still incomplete and work is" 
tinuing. Another project in chen 
analysis is a cooperative project, 
Committee C-7 on Lime on a metho; 
determination of iron in limestone. 
eral cooperating laboratories are cond) 
ing tests using the ASTM Methods of i 
for Resistance of Glass Containers 
Chemical Attack (C 225 — 49 T) to esi 
lish its reproducibility. It has 
recommended that a group be forme 
study expansion, softening, strain, — 
annealing point methods. A prot 
now being considered is that of estaba 
ing a supply of glass disks for use in 4 
nection with the ASTM Method of P. 
scopic Examination of Glass Conta 
(C 148-50). Work on the developrm 
of an abrasion test for flat glass has § 
temporarily suspended, pending ret 
obtained in ASTM Committee D-2¢} 
Plastics, 


C-15 Manufactured Masonry Units 


A susBsEecT of consides 
interest, namely that of a compariscy 
various types of materials used in ¢apy 
concrete masonry units for testing 2 
poses, will be investigated during|¢ 
coming year. Comparisons will be 1| 
between the present ASTM  capy 
method using portland cement and 
cined gypsum, with sulfur capping ¢ 
terial. Revisions in details of the spi 
cations for structural clay tile units 
be considered by the proper subcommit 


C-16 Thermal Insulating Materials 


In rue field of block 
pipe insulation, Committee C-16 hasa 


of test methods dealing with thermal: 
ductivity and resistance to vibratior 
proposed method for determining mei: 
absorption for preformed block and 
insulation is being redrafted. Ses 
proposed specifications are now {|} 
prepared on specific types of block» 
pipe insulation such as cellular asbes 
paper pipe insulation, corkboard, ce+ 
glass block, lime-silica block imsula3 
magnesia block and diatomaceous € 
The Subcommittee on Structural Ins: 
ing Board has various test methods v5 
consideration, one being a flame resis’ 
test. The subcommittee is also inter# 
in tests for determining rigidity, moii 
resistance, and linear expansion. Coovk 
tive evaluation of a new plasticity telé 
insulating cements is being made to € 
lish the performance of this test met! 
A proposed tentative method of tes¢ 
adhesion of dried thermal] insulatin's 
ment is being rewritten for further)! 
sideration. Test data was being soli 
on a proposed density test method of) 
fill. | 

The Subcommittee on Thermal Cox! 
tivity is currently considering revisici 
the guarded hot box test method (C |! 
49 T), and a survey is being made 
current users of this type of apparatu( 
considering special thermal Prone 
second round-robin series of tests 
eight laboratories participating is u| 
way to determine specific heat on al 
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a sample. The preparation of a 
hod for establishing the maximum 
temperature limit of high-tempera- 
/ insulation is nearing completion. 
iminary discussion has been under 
} on a proposed method for measuring 
sivity. Producer members of the 
mittee are being circulated for com- 
t on proposed recommended dimen- 
al clearances between pipe and tubing 
cut, formed, or molded pipe insula- 


proposed method of test for water 
or transmission of materials greater 
1 gin. thickness is nearing comple- 
A study is continuing on methods 
peasure water vapor transmission of 
f-up sections and on _ transmission 
ts of vapor barriers for industrial 
lication. 


Asbestos-Cement Products 


Ir 1s expected that a pro- 
‘d specification for asbestos-cement 
sure pipe will be completed during the 
ing year. In respect to the existing 
‘ification for flat sheets, a study of the 
es now used for breaking loads and 
tion and for water absorption will 
ompleted and will lead to recom- 
ded revisions. A task group is collect- 
data, which will be presented to the 
dbers, on which to base a decision as 
he best method for testing asbestos- 
ent products with reference to wet 
agth and water absorption. Methods 
also being considered for a flexibility 
for type III flat sheets. 


Natural Building Stones 


A sussect of considerable 
est to Committee C-18 is one of 
enclature applying to such terms as 
o size and texture. There has been a 
'-felt need for standardization of these 
4s throughout the industry. There has 
' been a need for a definition of just 
t constitutes a polished, a honed, and 
r types of finish on natural building 
es. 

‘series of cooperative tests are being 
e during the coming year on samples 
oofing slate for the purpose of estab- 
mg date on which to base a specifica- 


lose coordination will be established 
(a current research project now being 
lucted at Mellon Institute under the 
isorship of the National Association 
Marble Producers. It is hoped to 
blish from this work needed testing 
edures on exterior marble. Data 
1 this research program will also be 
jed in connection with a proposed 
ification for exterior marble. The 
mittee has been approached with the 
lest to prepare a specification for lime- 
eas a building material. The industry 
be circularized and consulted as a pre- 
nary step in this direction. 


) Structural Sandwich Constructions 


Tux coming year should see 
completion of several methods of tests 
+h Committee C-19 has been develop- 
luring the past two years or more. In 
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addition to several proposed methods now 
completed and recommended for adoption 
by the Society, it is expected that addi- 
tional methods will be completed during 
the year on mechanical properties of basic 
materials including dimensional stability, 
thermal expansion, and bondability. Test 
methods dealing with the mechanical 
properties of the basic sandwich construc- 
tion, which have been developed and are 
now being prepared for recommendation 
to the Society, include a tension and a 
bending flatwise test. The committee is 
interested in developing an outdoor ex- 
posure test cubicle design in order to estab- 
lish data on permanence, durability, and 
simulated service. 


Cc-20 Acoustical Materials 


CommirrrE C-20 is fast ap- 
proaching the point when definite recom- 
mendations can be made in the establish- 
ment of ASTM standards in this field. 
The basic property of sound absorption 
is being studied through the use of three 
types of testing equipment, namely, the 
reverberation chamber, box, and imped- 
ance tube. It is expected that a method of 
test will be written using the impedance 
tube during the coming year. Other basic 
physical properties are receiving attention 
with round-robin tests being run on a flow- 
resistance method. A method for measur- 
ing light reflection is being reviewed, and 
a draft has been prepared on strength test 
methods, which will then be used to obtain 
test data. The problems of application 
and maintenance are closely related to the 
measurement of basic properties of acousti- 
cal materials, and considerable research is 
planned on these factors. A suitable fire- 
resistance test is being considered and a 
subcommittee is investigating improve- 
ments in the Columbia or Panel Test 
method described in Federal Specifica- 
tions. 


C-21 Ceramic Whiteware 


A very difficult task of pre- 
paring definitions of terms in the ceramic 


whiteware field is gradually being com- 
pleted through the diligent efforts of the 
Subcommittee on Nomenclature. In re- 
spect to test methods, a section on raw 
materials has under consideration the 
development of methods for sieve analysis 
and water content, chemical analysis, 
sampling, and shrinkage of clays. <A 
rapid, as well as an umpire, method for 
chemical analysis of feldspar, flint, talc, 
pyrophyllite, and nepheline syenite is 
under development. There is also con- 
siderable activity in the development of 
test methods on ceramic whiteware prod- 
ucts which include proposed test methods 
for true specific gravity, linear thermal ex- 
pansion, modulus of rupture of dry- 
pressed products, and an absorption test. 
C-22 


Porcelain Enamel 


CommiTrEE C-22 has now 
presented its first tentative methods of 
test to the Society, these being methods 
of test for: Resistance of Porcelain Enam- 
eled Utensils to Boiling Acid, Impact Re- 
sistance of Porcelain Enameled Utensils, 
Sieve Analysis of Wet Milled and Dry 
Milled Porcelain Enamel, and Acid Resist- 
ance of Porcelain Enamels (Room Tem- 
perature Test). 

Additional investigations are being 
carried on concerning rapid sieve-testing 
methods of satisfactory reproducibility 
and the particle size analysis of subsieve 
fractions of milled porcelain enamels. 
Considerable progress has been made 
toward the preparation of additional 
methods of testing raw materials such as 
fusability of enamel frits, consistency of 
enamel slip, and the evaluation of enamel- 
ing iron. The effect of the composition of 
water used in the milling of porcelain: 
enamels upon the characteristics of the 
resultant porcelain enamel slip is also 
under study. 

Proposed test methods dealing with 
finished products are under preparation 
and they include tests for warpage, resist- 
ance to abrasion, and reflectance of porce- 
lain ename] coatings. 


Miscellaneous Materials—'D” Committees 


D-4 Road and Paving Materials 


Two subcommittees of Com- 
mittee D-4 are planning to cooperate in 
the development of compressive strength 
tests for mixtures comprising liquid as- 
phaltic materials and the effect of water 
on such compressed mixtures. These co- 
operative tests will be made using methods 
for the preparation of test specimens to 
be subjected to various types of strength 
tests including the use of a proposed 
method for the determination of specific 
gravity of compressed bituminou mix- 
tures. In considering other physical tests 
for compressed bituminous mixtures, the 
development of standardized strength 
tests including triaxial compression and 
the Marshall test, will be studied. The 
reproducibility of the present Tentative 
method of Test for Effect of Water on Co- 
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hesion of Compacted Bituminous Mix- 
tures (D 1075 T) will be investigated. 

A series of cooperative tests to obtain 
data on the precision of the revised Stand- 
ard Method of Test for Distillation of Tar 
Products Suitable for Road Treatment, 
(D 20) are planned. Efforts are continu- 
ing to develop a satisfactory method which 
will replace the two present methods for 
ring-and-ball softening point determina- 
tions, in cooperation with Committee E-1. 
The reproducibility of the Engler specific 
viscosity test is being checked through 
cooperative tests. An investigation of 
methods for determining the specific 
gravity of aggregates is being made, which 
will have direct significance in the control 
and design of paving mixtures. The 
setting time for types of bituminous ma-~ 
terials has received attention through a 
series of tests, and a new tentative method 
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is to be recommended. Cooperative tests 
to establish a procedure for determination 
of viscosity of emulsified asphalts at 122 F 
‘are in process. 

Additional specifications and recom- 
mended practices are planned applicable 
to surface treatment of highways. A 
special subcommittee has been organized 
to study suggestions for improvement of 
the pycnometer requirements as specified 
in the Standard Method of Test for Specific 
Gravity (D 70). Work is continuing on 
research in the form of cooperative tests to 
measure the adhesion of bituminous films 
to mineral aggregates and the resistance 
of these films to “stripping.” 


D-6 Paper and Paper Products 


New test methods being 
developed in Committee D-6 will include 
the measurement of such properties and 
factors as erasability, moisture expansiv- 
ity, gloss, pinholes, color fastness to light, 
and zinc and cadmium pigments. Re- 
visions are being studied on several of the 
existing ASTM standards on paper and 
paper products. The subcommittee deal- 
ing with container board is currently 
working on test methods to measure flat 
crush, immersion number, and wet burst- 
ing properties. 

In the field of specifications, a subeom- 
mittee is working on a specification for 
kraft paper for multi-wall bags. 


D-7 Wood 


A revision of the Standard 
Specifications for Round Timber Piles 
(D 25) is expected to be completed during 
the coming year. Some changes may be 
made in the Tentative Methods for Es- 
tablishing Structural Grades of Lumber 
(D 245 T) as a result of further study now 
under way on the basic principles of struc- 
tural grading. 

Research has continued on the improve- 
ment of a tension-parallel-to-grain test 
specimen as a modification of this test 
in Standard Methods of Testing Small 
Clear Specimens of Wood (D 143). The 
modified specimen that has given promis- 
ing results is loaded by shear through 
notched supports at the ends instead of 
wedge grips. By eliminating slippage at 
the grips, the time of test is materially 
reduced, while satisfactory failure in the 
reduced section is still obtained. 

Coordination with AREA is being con- 
tinued to secure data on experience and 
classification of exposures with respect to 
requirements for fire-retardant treatments. 
It is hoped that satisfactory classification 
can be established in the near future. 

A series of methods for the complete 
chemical analysis on wood have been de- 
veloped and accepted by the Society. 
Additional methods are now in prepara- 
tion. 

Plans are now being more firmly de- 
veloped for a proposed wood pole testing 
program, which will attempt to establish 
standard methods of test, and strength 
data relating to specifications for treated 
and untreated wood poles of various spe- 
cies. 


ZY 


D-8 Bituminous Waterproofing arid 
Roofing Materials 


Proposep methods of tests 
and specifications for insulating siding are 
nearing completion in Committee D-8. 
A task group is studying the development 
of a proposed “‘Blistering Test.” The 
development of a specification for burlap 
saturated with asphalt is receiving study 
by a task group and a test program 1s 
being set up. Work groups on consistency 
measurements report definite and encour- 
aging progress with data and methods 
available for appraisal and criticism. 

Roofing and waterproofing asphalts are 
being studied in respect to the need of a 
constant-load type of cold flow test at 
low temperatures, low rate of shear, and 
the measuring of small deformations. 
Self-healing ability is also to receive con- 
sideration. A new method for the prepara- 
tion of panels for the accelerated weather- 
ing test is being considered. A second 
cooperative series of tests is being con- 
ducted on compatibility of asphalts and 


a series of tests will be conducted to es- 


tablish reproducibility. 

Further cooperative studies are in proc- 
ess to improve the cigaret paper method 
for measuring the relative staining quali- 
ties of industrial type asphalts as agree- 
ment among laboratories has not been 
satisfactory due possibly to difficulties 
in reading the stain. 


D-10 Shipping Containers 


AN ADDITIONAL group of defi- 
nitions of terms are being given a final 
review, these terms applying to interior 
packing. The need for further study of 
vibration and its effects upon shipping 
containers has been made evident, and 
this will be pursued during the coming 
year with possible revisions being recom- 
mended to the existing test method. 
Definite progress has been made in the de- 
velopment of a mutiwall bag puncture 
test. Two new test cycles will be carried 
on for measuring water vapor permeabil- 
ity of packages and shipping containers. 

Considerable attention in the committee 
is now given te performance standards, 
and one of the current projects is a review 
of the National Safe Transit tests with 
the purpose of possible adoption as per- 
formance specifications. The correlation 
of tests and test results is proving of con- 
siderable interest and value. With the 
completion of round-robin tests on corru- 
gated boxes, using the revolving drum test, 
and another using the compression test, 
a new series of drop tests followed by tests 
on the incline impact apparatus are being 
instigated. The committee is attempting 
to discover possible correlation between 
various laboratories and various test 
methods. 

An important phase of the committee 
activity is in the study of interior packing, 
and, at the present, test methods for 
evaluating cushioning materials, including 
shock absorption, abrasiveness, and sur- 
face protection are being made. 
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_factors on adhesives. 


D-12 Soaps and Other Detergents 


CommrrrTre D-12 is — 
tinuing work, in cooperation with 
American Oil Chemists Society, on m 
ods for determining water-insoluble 
ter, borax, and copper in soap. Met; 
for analysis of sodium bicarbonate ; 
still under development. Current y 
relating to metal cleaners includes a 4 
cedure for evaluation of emulsificax 
properties and a recommended outline 
soil removal procedures for evaluatioji 
metal cleaners. Specifications for so dy 
orthosilicate and for caustic potash 
being prepared. 


Adhesives 


In tHE study of strer 
properties of adhesives by Commi 
D-14, a new simplified method for dé 
mining the tensile strength of wood) 
hesives is being considered to supplen¢ 
that in D 897. The development j/ 
method for determining the singled 
shear strength of bonded plastic sys 
mens is requiring the investigatiord 
specimens with overlap of 0.5 in. and 4 
Other properties being studied ineiju¢ 
method for measuring creep and cold 
of thermosetting adhesives. Five | 
posed methods for determining the sc: 
content of urea adhesives are being ini 
tigated. | 

The work on the effects of cyclic ex 
ure to variations in moisture and temp7 
ture on the strength of bonded metal 7 
plastic specimens is being continij 
Three additional methods are being y, 
ten to determine the effect of biolo;! 
A program is bf 
organized to utilize the exposure test 
under the jurisdiction of the Advi 
Committee on Corrosion to test adhes- 
Additional procedures for determi 
consistency are being studied for pos@ 
inclusion in D 1084. A _ round-r/ 
testing program with the modified G" 
Tackmeter is under way. A new me? 
for determining storage and working !)} 
being developed. A method is being } 
pared for determining the power fa‘ 
dielectric constant, dielectric strength 
sulation resistance, and are resistanal 
cured solid adhesives and of liquid ai} 
sives which are to be cured by diele® 
heating. | 

Specifications are being written: 
general utility, acoustical, bookbinil 
packaging, and wood adhesives. | 


D-14 


D-18 Soils for Engineering Purposes 


THE scope of Commu 
D-18 encompasses a wide field as indid) 
by the projects of the different sub)’ 
mittees. The very nature of this wor} 
volves considerable research and pio}! 
ing at this time in the development oi! 
methods. As a result, Committee | 
has sponsored several symposiums, W) 
have been presented on such subject’ 
triaxial loading, soil classification, anc) 
face and subsurface reconnaissance}: 
the field of actual test methods, a 
being reviewed at present, one co 
borings and sampling for soil investigk 
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ae ment material, and another 
ig the split-spoon and thin wall tube 
pling methods of soils, Revisions are 
ig considered on several of the existing 
sical and mechanical test methods of 


_phase receiving considerable attention 
present is that of the development of 
edures measuring physicochemical 
ties of soils. Initial plans and 
el have been submitted for sub- 
ittee study on a complete chemical 
- of soils, a petrographic analysis of 
and the preparation of hydrogen 
s in quantity for laboratory use. 
yharacteristic dynamic properties of 
s being studied are elasticity, damping, 
id and propagation waves, consolida- 
i, Settlement, densification and bedding 
yes, under dynamic loads, with or with- 
static surcharges, and resonance 
momena of the vibratory systems. 
eral joint research projects, being car- 
-out by other agencies, are being fol- 


lowed. Three tentative methods of test 
for plate loading have been prepared for 
review by the committee, 


D-19 Industrial Water 


A Mason project nearing 
completion in Committee D-19 is the 
preparation of a Manual on Industrial 
Water. Several new and revised tenta- 
tives will be submitted to the Administra- 
tive Committee on Standards in the near 
future, while a large number of new and 
revised methods are currently being de- 
veloped,, as covered in detail in the July 
BULLETIN under ‘(Committee Notes.” 


D-21 Wax Polishes and Related 


Materials 


A DETAILED account of the 
program of work of Committee D-21 in 
its standardization activities will be found 
in the recent July issue of the ASTM 
BULLETIN. 


$$$ ou ___ 


Miscellaneous Subjects—“E"” Committees 


Methods of Testing 


This statement covers work which was 
orted at the 1951 annual meeting, as 
| as important activities which are 
ler way. ) 


CommitT&E E-1 on Methods 
Testing has been especially active dur- 
the year. It has organized a new Task 
up on Porous Filtering Bodies, to give 
sideration to performance tests for 
se types of filterware made of sintered 
s, stainless steel, ceramic ware, etc. 
ew Task Group on Shear and Torsion 
ts is developing a program of work on 
se two important mechanical tests. 
uring the annual meeting there was a 
ting of a Study Group on Cupping 
ts which gave consideration to the 
1 for undertaking work on tests for 
luating deep-drawing and forming 
perties of metals. 
he work of the Subcommittee on Thick- 
; Measurement is being reactivated 
is cooperating with Committee B-4 in 
sideration of thickness test procedures 
certain cathode ray and radio tube 
8. 
ommittee E-1 is planning to sponsor 
ymposium on Light Microscopy to be 
| at the 1952 Annual Meeting of the 
ety. 
1 its report, the committee presented 
he Society Revised Methods of Ten- 
Testing of Metallic Materials (H 8— 
*) which resulted from study by a Task 
up over the past two years. The 
sed methods incorporated new pro- 
ives for testing steel spring wire and 
er rods and bars, in addition to the 
edures covered by the former Stand- 
Methods E 8. Further study is being 
le of other features of the Methods 
sh may result in revision next year. 
isions were also presented in the Tenta- 
Methods of Compression Testing of 
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Metallic Materials in Other Than Sheet 
Form (EH 9-49 T) and Method of Com- 
pression Testing of Metallic Materials in 
Sheet Form (E 78 — 49 T). 

An important revision of the Tentative 
Method of Tests for Softening Point 
by Ring and Ball Apparatus (E 28 — 51 T) 
makes provision for stirring the bath 
during the test. This change as well as 
other revisions in the Method were the re- 
sult of a round-robin test made in cooper- 
ation with Committee D-4 on Road Mate- 
rials and Committee D-1 on Paint Mate- 
rials, 

A number of important changes were 
also made in the Standard Specifications 
for ASTM Thermometers (E 1 — 50) which 
will improve the manufacturing details of 
these mercury-in-glass thermometers. 

Committee E-1 will present to the So- 
ciety during the summer a new Standard 
Hardness Conversion Table for Nickel 
and High-Nickel Alloys and also a new 
Tentative Method of Test for Diamond 
Pyramid Hardness of Metallic Materials. 
The latter was developed in cooperation 
with Committee E-4 on Metallography. 

A final draft of proposed methods for 
making a three-edge-bearing test of pipe 
is now under review by the Subcommittee 
on Flexure Test. These methods are suit- 
able for testing circular pipe and drain 
tile of concrete or clay, and cast iron 
culvert pipe. 

Study is being made of laboratory ovens 
by a Task Group of the Subcommittee on 
Metalware and Laboratory Apparatus. 
This subcommittee has been very active 
and prepared some important changes in 
the Tag and Pensky-Martin’s Flash Test- 
ers which are being adopted by Com- 
mittee D-2. 

The Task Group on Low-Temperature 
Testing of Elastomers and Plastics re- 
ported on results of a questionnaire sent 
to industry, government, and research 
centers which indicated that of the 100 
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tests reported upon, the four most gener- 
ally used for evaluating materials for low- 
temperature service are stiffness, brittle- 
ness, hardness and rheological properties. 


E-2 Emission Spectroscopy 


SEVERAL tentative methods 
for emission spectrochemical analysis will 
probably be completed during the coming 
year. After several years of work in com- 
piling suggested methods, which represent 
procedures currently found satisfactory by 
their submitters, the committee has 
reached the point where tentative methods 
ean again be written, and methods appli- 
cable to aluminum, lead, tin, and zinc have 
been nearly completed. It is expected 
that the compilation of suggested methods 
mentioned above will be available late 
this year or early next year. 


E-3 Chemical Analysis of Metals 


In appiTion to work on a 
number of new and revised procedures that 
are intended to keep up to date the meth- 
ods already published under its jurisdic- 
tion, Committee H-3 is currently develop- 
ing methods for the chemical analysis of 
beryllium-copper alloys, titanium and its 
alloys, high nickel-chromium alloys, and 
electronic nickel. Work is continuing on 
methods for determinations of small 
amounts of aluminum in various metals 
and alloys. A revised bibliography on 
photometric methods for chemical analysis 
of metals will soon be completed. 


E-5 Fire Tests of Materials and Construction 


Commitrer E-5 has been 
requested by Committee E-6 to prepare a 
fire test method for small panels of con- 
struction materials, primarily for use of 
manufacturers in exploring the relative 
merits of various types of construction 
prior to their testing in accordance with 
the present ASTM Standard E-119. 
Preparation of such a test method has been 
given: consideration by a subcommittee 
who have recommended to the main com- 
mittee that E-5 and E-6 cooperate in the 
development of a recommendation for an 
exploratory test, defining limitation of size 
of specimen, stability, and other pertinent 
factors, and that a procedure be explored 
by which the small-scale fire test might be 
included in E-119. If these small-scale 
tests become ASTM standards, the re- 
sults obtained from their use can, and 
probably will, be interpreted as indicative 
of the fire-resistance rating of materials, 
which is now determined by ASTM Stand- 
ard E-119 and Tentative E-84. Since 
the subcommittee action, the complica- 
tions that could arise from having two 
different test methods as ASTM Standards 
and which could easily be confused with 
each other have been reviewed carefully 
by the Advisory Subcommittee. As a re- 
sult of this study, the Advisory Subcom- 
mittee has devised a proposal which will 
avoid confusion and serve the purpose of 
the small-scale test. This proposal has 
been submitted to the ASTM Head- 
quarters for a policy decision. 
At the request of the Joint Committee 
on the Unification of Building Codes, the 
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advisability of preparing a hose stream 
specification for application to construc- 
tions having fire-resistance ratings less 
than one hour is under consideration. 
Study is likewise being given to a revision 
of fire test specification E-119 to include 
suitable requirements for the conditioning 
of materials prior to fire testing and the 
performance requirements pertaining to 
temperature transmission of roof con- 
structions. 

There is a decided need for fire-test 
methods for fire-retardant paints and 
similar materials and the preparation of 
such a test method will be undertaken. 
The Method of Fire Tests of Door Assem- 
blies (E-152) is being reviewed in its 
entirety for the purpose of including 
improvements which have been made in 
fire-test procedures, such as the evaluation 
of test results for obtaining a fire-resist- 
ance rating of doors, changes in the exist- 
ing specifications which permit acceptance 
of similar doors having areas 25 per cent 
Jarger than those tested, permissible 
temperature limits on the unexposed sur- 
face of doors which would be used in loca- 
tions where transmitted heat is a factor, 
and changes in the existing specifications 
with respect to hose stream requirements. 

Research and investigational work is 
continuing on the development of smaller 
and less expensive equipment which could 
be used as a substitute for the equipment 
now specified in the tentative method of 
fire hazard classification of building 
materials H-84T. 

A suitable definition of a noncombustible 
material has been under consideration for a 
long period without satisfactory results. 
Solution of this problem is now being 
sought on the basis that if a combustible 
material can be defined there will be no 
need for defining a noncombustible 
material. A cooperative effort by several 
laboratories is now under way to devise a 
test method which will serve this purpose. 


, simulate actual service tests. 


E-6 Methods of Testing Building Construc- 
tions 


Commirree E-6 will co- 
operate with other interested ASTM Com- 
mittees to arrive at a policy for establish- 
ing procedures for evaluating the fire re- 
sistance of materials and constructions so 
that fire tests can be carried out on a sound 
experimental basis and be made as econom- 
ically as possible. The Tentative Meth- 
ods of Testing Truss Assemblies (E 73 T) 
have been reviewed by the subcommittee 
and the changes proposed will be sub- 
mitted to the membership of H/-6 for action. 
A testing procedure for evaluating the 
strength and stiffness of floor and roof 
constructions for buildings is being de- 
veloped and will, no doubt, be submitted 
for approval as a tentative during the 
coming year. The Tentative Methods of 
Conducting Strength Tests of Panels for 
Building Constructions (E 72 T) have been 
completely revised. Work is being con- 
tinued to develop procedures for testing of 
joints in dwelling construction that will 
In many 
instances wind damage to homes, garages, 
and barns could be largely prevented if 
proper attention would be paid to meth- 
ods of fastening framing members to- 
gether. Further attention will be given 
to methods of evaluating durability of 
constructions under simulated service 
tests and liaison will be maintained with 
other ASTM Committees in the prepara- 
tion of procedures for evaluating the 
characteristics of insulation materials. 


E-9 Fatigue 


Faricun failures of tailshafts 
of ships and fatigue problems in aircraft 
design have increased the interest in the 
failure of large members. In an effort to 
develop fatigue data resulting from the 
use of large specimens, Committee H-9 
has formed a Subcommittee on Large 


‘ short-time and long-time elevated temper 


Machines and Test Correlation, The ¢ 
tial work of this new subcommittee 1 
include the preparation of a summar 
previous work on size effect, exploration 
testing equipment now in custody of 
Bureau of Ships, development of a 4 
program, and plans for fund raising 
carry out the test program. 

The subject of nomenclature and syj 
bols are under discussion between Cc 
mittee EH-9 and other committees hav: 
areas of common interest. Considerat: 
is being given to a plan for providing a a 
rent fatigue literature reference serviced 


as 


Joint Committee on Effect of Temperatr 
on the Properties of Metals | 


ELSEWHERE in this Buu) 
TIN reference is made to the extensive /) 
search work of this jointly sponsos 
ASTM-ASME committee. An intensij 
fund-raising program is under way \ 
underwrite some of the major reseaz 
work. While the chief concern of the cq¢ 
mittee is the development of informati 
on the properties of metals, particulail 
at elevated temperatures but also incl 
ing subatmospheric conditions, it hase 
its jurisdiction three standards cover 


ture tests, E 21 and E 22, respective: 
and recommended practice for rupti 
tension tests, E 85. Since other stand 
procedures are being considered in {| 
working panels, and to coordinate 1. 
work the committee during the past y 
authorized a new “Panel on Test Mel 
ods” headed by J. J. Kanter, Crane » 
This group is being organized, with py! 
sonnel being appointed by each of 
other panels and additional membi 
active in this work. The panel is reviy 
ing the three standards noted above fa) 
the standpoint of current. practice, : 
will report its findings to the Joint Col 
mittee. 


Standard Paint Colors Chart 


Tue Canadian Government 
Specifications Board has issued recently a 
revised edition of its paint colors schedule. 

The number of colors in this schedule 
have been kept to a minimum and yet the 
selection has been sufficiently broad to 
meet the most important requirements. 
The color chips in this chart are intended 
for direct visual color matching. The 
chromaticity coordinates and daylight 
luminous reflectance of all the color chips 
are expressed in terms of the system for 
colorimetry set up by the International 
Committee on Illumination and described 
in ASTM Method of Test for Spectral 
Characteristics and Color of Objects and 
Materials (D 307 - 44). These values are 
intended for reference purposes and as a 
means of detecting gradual changes in any 
of the color chips as a result of aging. 

The color compilation can be procured 
through the Canadian Government Speci- 
fications Board, National Research Coun- 
cil, Ottawa, Canada, for $2 per copy. 
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WouLp you be interested 
in underwriting one or more Student 
Membership Prize Awards to be estab- 
lished at your school? A number of 
ASTM members pay the cost ($2 an- 
nually) of Student Memberships which 
are awarded on recommendation of the 
faculties to worthy students at various 
schools. About 70 such awards have 
been set up at the following institutions: 


University of California 

University of Colorado 

Towa State College 

Massachusetts Institute of Tech- 
nology 


Interested in Your School? 


Worcester Polytechnic Institute 
Stevens Institute of Technology 
Columbia University 
Rensselaer Polytechnic Institute 
Ohio Northern University 
University of Toledo 
University of Oklahoma 
Oregon State College 
University of Pennsylvania 
University of Lausanne (Switzer+! 
land) 
Karnataka Polytechnic (India) 


If you are interested, a note ta 
Headquarters will bring full ee 
tion. 
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ASTM TECHNICAL COMMITTEE NOTES 


: AN EDITORIAL in the July 
91951, issue of the American Paint 
mal comments on the activities of 
ASTM committees, namely D-1 
Paint, Varnish, Lacquer, and Re- 
ed Products, and Committee D-17 
Naval Stores. 
Whe Editorial speaks for itself. Here 
8: 
Tew of us realize the endless changes 
ich constantly take place in our 
e of life due to the introduction of 
products and new materials for fa- 
‘eating old ones, for the most part attri- 
d to scientific research and testing 
ythods which go on continually. 
‘Members of the paint, varnish, and 
quer industry are aware of the fact 
t many formulations and methods of 
ting become obsolete in a very short 
e because of the rapidity in the dis- 
‘very of new materials. 
“For over fifty years, the American 
ciety for Testing Materials, as it is 
own throughout the world, has been 
centrating its work in the fields of 
iterials. The intensive activities have 
m channeled into two fields: (1) 
standardization of specifications and 
thods of testing, and (2) research. 
‘Its purposes are achieved largely 
ough the work of over 900 technical 
ittees (each of which has from 
e to fifty standing subcommittees 
th personnel ranging in numbers 
mm. 25 to over 600) which are responsi- 


Concerning Two Important Committees 


ble for the development of over 1600 
standard specifications and tests and 
for keeping them up to date. 

“Research and standardization go 
hand in hand. Painstaking investiga- 
tions and years of experience may be 
required before an adequate specifica- 
tion can be prepared, as agreement must 
be reached on the properties of materials 
and on metbods of testing, as well as 
manufacturing details, methods of in- 
spection, ete. 

“While many in our industry are 
familiar with the work of the ASTM, 
there are also many who do not under- 
stand the functions of Committee D-1 
on Paint, Varnish, Lacquer, and Re- 
lated Products, and Committee D-17 
on Naval Stores, both active units of 
the Society, and the part these groups 
play in helping to keep the protective 
coatings industry among the top of all 
industries. 

“Without the contributions made by 
these committees the already vast sums 
of money being spent for research and 
development by the paint industry, and 
others serving our industry, would have 
to be greatly increased. 

“The members of these committees 
and subcommittees are conducting this 
work continually and without any 
monetary considerations, and it goes 
without saying that they deserve the 
highest praise and cooperation from all 
branches of our industry.” 


esearch Work of Joint ASTM-ASME Committee on 


fect of Temperature on the Properties of Metals 


ommittee Issues Brochure in Financial Program 


AN INTERESTING brochure 
vering some of the important ac- 
mplishments and projected new work 
‘the Joint ASTM-ASME Committee 
. the Effect of Temperature on the 
‘operties of Metals has been issued. 
ne chief purpose is to provide the 
anagement of American industry and 
chnical men with facts about the work 
the Joint Committee in connection 
ith the program to raise $85,000 so 
at important new research work can 
advanced. 
Prepared under the direction of the 
nance Committee, headed by Norman 
Mochel, Westinghouse Electric Corp., 
ith the close cooperation of Joint Com- 
ittee Chairman Ernest L. Robinson, 


ptember 1951 


General Electric Co., the brochure gives 
a short historical statement and notes 
some of the accomplishments and pub- 
lications of the committee. These have 
included standard methods, bibliogra- 
phies, extensive symposia, engineering 
data and compilations, reports, and 
many sponsored papers. 

The current activities covered by 
formal agreements include work on 
Graphitization, Effect of Manufacturing 
Variables on Creep Resistance, and 
High-Temperature Data Compilations. 

The committee has numerous re- 
search projects which do not require 
any allocation of specific funds, the 
work being contributed by committee 
members and their companies, and 
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handled in other ways. From these 
cooperative activities come many bene- 
fits, including important data on prob- 
lems in this field. Some ten projects 
are included in this category as follows: 


Exploratory Investigation of High-Tem- 
perature Sheet Materials for Aircraft 
Applications, 

Compilation of Experience with Metals 
Above 1500 F. 

Behavior and Application of Metals at 
Low Temperatures. 

Relative Merits of 18 per cent Chro- 
mium, 8 per cent Nickel and Stabilized 
Grades of Austenitic Steels. 

Necessity for Preheating and Stress 
Relieving Ferritic Steels Welded with 
Austenitic Rods. 

Cracking at Welds of 12 per cent Chro- 
mium Liners in Pressure Vessels. 
Experience with Corrosion by Vanadium 

Compounds. 

Effect of Stress Concentration Factors 
on Rupture Life. 

Effect of Surrounding Atmosphere on 
Creep of Metals. 

Spread in High-Temperature Properties 
of Grade B Pipe to ASTM A 106, and 
in Plate to ASTM A 212. 


New Research; Financial Program 


There are some problems of urgent 
significance where professional person- 
nel and facilities must be employed by 
the committee, and four such activities 
are either currently under way or ready 
to start: 


Statistical Evaluation of Creep-Rupture 
Properties of Certain Sheet Materials 
(Aviation Panel). 

Effect of Stress Concentration on Fa- 
tigue of Metals at Elevated Tempera- 
tures (Gas Turbine Panel). 

Collection, Compilation and Publication 
of High-Temperature Data (Data and 
Publications Panel). 

Elevated Temperature Properties of 
Cast Iron (Steam Power Panel, in 
Cooperation with ASTM Committee 
A-3 on Cast Iron). 


The brochure discusses the financial 
problem as follows: The above four 
projects would require about $65,000. 
In addition several thousand dollars are 
needed immediately for the completion 
of work already under way, and in order 
to avoid another approach for funds in 
the near future, the committee has seen 
fit to ask for about $20,000 for future 
projects. 

The committee has undertaken only 
four fund-raising campaigns (1927, 
1930, 1936, and 1939) to which Industry 
and The Engineering Foundation sub- 
scribed a total of something over $60, 
000. With this modest sum, the com- 
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mittee has sponsored a large volume of 
research since 1927. At the same time, 
it has focused metallurgical attention 
on areas needing research, and catalyzed 
contributions-in-kind (donated services, 
materials, equipment, etc.) equivalent 
to many fold the actual cash valuation. 
At the present time, no unobligated 
balance remains from its last appeal ini- 
tiated eleven years ago and from interim 


Foundation grants. Contributions for 
Joint Committee projects are deposited 
in a special custodian account admin- 
istered for the two sponsor societies by 
ASME and are expended only on au- 
thority of the Joint Committee. 

While the above paragraph outlines a 
tangible indication of the value of Joint 
Committee activities, by far the most 
important yardstick are the intangibles 


—fruitful ideas born of the hundred 
of technical papers, symposia, and di) 
cussions sponsored by the committ 
over the years, which long since have lol 
their identification with this organizatios 

Letters are to go to leading organizi 
tions concerned with problems bein 
studied by the Joint Committee, as. 
ing their cooperation in the financix 
program. 


Wax Polish Committee Plans Research on Carnauba Wax 


CARNAUBA wax has been 
known and used industrially for over 
fifty years. However, like many nat- 
ural products, there is a considerable 
range in both physical and chemical 
properties among the various grades 
which are sold commercially. In an 
attempt to develop standard specifica- 
tions, research projects have been under 
way in order to establish accurate test 
data. Committee D-21 on Wax Polishes 
and Related Materials, through its 
Subcommittee IT on Raw Materials, is 
undertaking a cooperative research 
project for detecting wax additives. A 
sample of carnauba wax to which par- 


affin has been added is being sent to those 
members of the subcommittee who have 
signified a desire to participate. The 
test procedure to be used will follow 
that which is outlined in an article en- 
titled “‘Detecting Wax Additives,” by 
Marsel, Treacy, and Godino, which was 
published in the July, 1951, issue of Soap. 
The chairman of the subcommittee, 
Melvin Fuld of Fuld Brothers, Inc., 
Baltimore, Md., has indicated that 
anyone desiring to cooperate with the 
subcommittee in this cooperative work 
would be welcome. In addition, test 
data will be collected on the separation 
of wax constituents into general chemi- 


cal groups by displacement chromato: 
raphy as outlined in an article } 
Broadhead, Gericke and Wilder, “Simp 
Methods for Separating Wax Constiti 
ents into General Chemical Groups I 
Displacement Chromatography.” 

A second research project which 
being inaugurated will involve rouni! 
robin testing of samples of carnaull 
wax No. 3 for determination of dirt a1 
water. This will include the use of t! 
ASTM Method of Test for Water | 
Petroleum Products (D 95) and f 
Water and Sediment by Means of Cent 
fuge (D 96 T). All information on they) 
two projects will be collected by Chai 
man Fuld and then sent to Dr. Walt¢ 
at the National Bureau of Standards f 
further analysis, tabulation, and study 


Symposium on Testing Metal Powders and Metal 
Powder Products Being Organized 


Commirrre B-9 on Metal 
Powders and Metal Powder Products 
plans to arrange for a symposium on 
methods of testing for metal powders 
and metal powder products during the 
next ASTM Spring Committee Week 
to be held in Cleveland in March, 1952. 
While many symposia have been held on 


the scientific and technical aspects of 
powder metallurgy this is believed to 
be the first symposium specifically con- 
cerned with methods of testing. 

Powder metallurgy as a production 
method has made rapid progress during 
the past few years. New and improved 
methods for testing powders and fabri- 


cated parts are constantly being evolve} 
The proposed symposium should ser: 
as a medium of providing informati« 
for all who are interested in this fiel 
Papers concerned with any phase of ti: 
testing of metal powders or of paz 
fabricated from powders are invit 
It is suggested that anybody interests 
in contributing such a paper conte 
F. V. Lenel, Secretary of Committ 
B-9, Rensselaer Polytechnic Instituy 
“bwany, INI, WC . 


Aluminum Die Castings—the Effect of Process Variables 


on Their Properties 


A report of the work of 
Subcommittee IX on Die-Casting Proc- 
esses of ASTM Committee B-6 on Die- 
Cast Metals and Alloys was included as 
an appendix to the 1951 B-6 Report 
in the form of a paper by W. Babington 
and D. H. Kleppinger. 

The first work undertaken by this 
subcommittee was the design of a test 
casting die intended to serve as a tool 
for later studies of the process variables. 
The test program consisted of produc- 
ing castings using a pressure range of 
500 to 100,000 psi employing gate 
thicknesses of 0,030 and 0,090 in. 
Every effort was made to hold those 
casting conditions not under investiga- 
tion as constant as possible and to meas- 
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ure the variables being studied, such 
as measurement of temperature, metal 
pressure, and plunger speed, with the 
highest degree of accuracy compatible 
with efficient operation of the die-casting 
unit. 

The 24 figures in the report include 
photographs of die castings produced 
under various conditions as well as 
numerous graphs which present a com- 
parison of the mechanical test values, 
quality indices, and radiographic sound- 
ness ratings with various conditions of 
gating, venting plunger speed, and metal 
pressure. 

Based upon the results obtained from 
this study, and subject to the limitations 
of the conditions covered, the following 
conclusions are drawn: 
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1. Satisfactory instrumentation Fr) 
been developed for the measurement * 


die-casting process variables and | 
cludes: 


(a) Metal-pressure-measuring  s¥ 
tem employing SR-4 strain gag 
on direct-reading electronic 1 
corders. 

(b) Die-face temperature measuli 
ment by means of the Leeds ¢ 
Northrup Rayotube and Speec 
max Recorder. | 

(c) Plunger-speed measurement, e% 
ploying both a Leeds & Northry 
recording unit and a Weste 
Hlectric Co. drum-type record¢ 

2. This instrumentation is eminent 

practical and can be used to control t| 
die-casting process. | 

3. The results show that the test ¢ 

produced castings having the highe 
quality under the following nre-200 


(a) Measured metal pressure—20, 
psi, 
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(db) Thin gate (approximately 0.030 


in.), 

(c) High-plunger speed (approxi- 
mately 375 ft per min), and 

(d) Adequate die venting. 


Some deterioration in quality occurs 
j at extremely high pressures. A mini- 
| mum measured pressure of approxi- 
| mately 5000 psi is required to produce 
) castings considered “commercially ac- 
ceptable.” 

4. Castings made with a 0.030-in. 
gate had consistently higher quality 
indices and mechanical properties, under 
comparable casting conditions, than 
those made with a 0.090-in. gate. 
+ Comparison has only been made be- 
7 tween extremely thin and thick gates. 
| On this basis, the superiority of the 

0.030-in. gate over the 0.090-in. gate 
has been frequently indicated. But 
since no other gate size was studied, it 
should not be construed from those data 


that 0.030 in. is the optimum gate 
thickness, 

5. The soundness and strength of 
castings made with a high plunger speed 
are superior under comparable condi- 
tions of pressure and venting to that of 
castings made with a slow plunger. 

6. The thickness of die gate appears 
to be a factor in the relationship be- 
tween calculated pressure and measured 
metal pressure. 

7. A relationship is established be- 
tween radiographic soundness and ten- 
sile strength by which maximum tensile 
strength may be predicted from sound- 
ness ratings. 

8. Further work along the lines of 
this investigation should include: 

(a) Refinement of the test casting 
die to improve gating and 
venting. 

(b) Measurement of metal pressure 
at points within the actual die 
cavity. 


I. LINE with the new 
srocedures for establishing Emergency 
‘Alternate Provisions approved by the 
Board of Directors May 8, a number of 
‘Emergency Alternates have been issued 
mn the recommendations of several of the 
echnical committees. These provisions 
appear below. They are also being 
orinted in the form of ‘‘pink”’ slips and 
. copy of each Emergency Alternate 
an be procured by members on request. 


Eprtor’s Norr.—Reference has been 
‘made to some of these Emergency Alter- 
‘nate Provisions in a news article appear- 
ing in the July issue, also see p. 5 this 
eptember issue. 


| ‘A-A 199, EA-A 200, EA-A 249 
Issued June 10, 1951 


The following Emergency Alternate Pro- 
isions, when specified, may be used as 
jan alternate in the following specifications 
and affect only the requirements referred 
to: 

Seamless Cold-Drawn Intermediate Al- 
loy-Steel Heat-Exchanger and Con- 
denser Tubes (A 199 — 51 T). 

_ Seamless Intermediate Alloy-Steel Still 
| Tubes for Refinery Service (A 200 — 
Hane) 
| Welded Alloy Steel Boiler and Super- 
’ heater Tubes (A 249 — 47). 

Section 6.—In Paragraph (a) revise the 
third sentence to read as follows by the 
addition of the italicized words: 


“The chemical composition thus de- 
termined shall conform to the require- 
ments prescribed in Table I, except the 
maximum requirement for phosphorus con- 
tent on check analysis for all grades shall be 
0.046 per cent.” 


Revise Paragraph (b) to read as follows 
by the addition of the italicized words: 

(b) If the analysis of one tube does not 
conform to the requirements specified, an 
analysis of two additional tubes from the 


September 1951 


‘=mergency Alternate Provisions Issued Affecting Steel 
Tubes and Pipe, Rubber and Friction Tape 


same lot shall be made, each of which 
shall conform to the requirements pre- 
scribed in Table I, except the maximum re- 
quirements for phosphorus content on check 
analysis for all grades shall be 0.045 per 
cent. 

Table I.—For all grades change the 
present requirement for maximum phos- 
phorus content on check analysis to 
read “‘0.045” per cent. 


EA-A 268,EA-A 269, EA-A 270, 
EA-A 271 


Issued June 10, 1951 
The following Emergency Alternate 
Provisions, when specified, may be used 
as an alternate in the following specifica- 
tions and affect only the requirements re- 
ferred to: 

Seamless and Welded Ferritic Stainless 
Steel Tubing for General Service 
(A 268 — 47). 

Seamless and Welded Austenitic Stain- 
less Steel Tubing for General Serv- 
ice (A 269 — 47). 

Seamless and Welded Austenitic Stain- 
res Steel Sanitary Tubing (A 270 — 
47). 

Seamless Austenitic Chromium-Nickel 
Steel Still Tubes for Refinery Service 
(A 271 — 47). 

Section 4 (a).—Revise to read: as 
follows by the addition of the italicized 
words: 

4. (a) The steel shall conform to the 
requirements as to chemical composi- 
tion prescribed in Table I, except that 
the maximum requirement for phosphorus 
content of all grades shall be 0.040 per 
cent on ladle analysis and 0.045 per cent 
on check analysis. 

Section 6.—In Paragraph (a) revise the 
third sentence to read as follows by the 
additions of the italicized words: “The 
chemical composition thus determined 
shall conform to the requirements pre- 
scribed in Table I, except that the maxi- 
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mum requirement for phosphorus content of 
all grades on check analysis shall be 0.045 
per cent.” 

Revise Paragraph (6) to read as follows 
by the addition of the italicized words: 


(b) If the analysis made in accordance 
with Paragraph (a) does not conform 
to the requirements prescribed in Table 
I with the exception that the maximum 
requirement for phosphorus content on 
check analysis for all grades shall be 
0.045 per cent, an analysis of each billet 
or tube from the same heat may be made, 
and all billets or tubes thus conforming 
to the requirements shall be accepted 
so far as chemical composition is con- 
cerned. 


Table I.—For all grades change the 
present requirement for maximum phos- 
phorus content of- 0.030” to read 
“0.040” per cent on ladle analysis and 
“0.045” per cent on check analysis. 


EA-A 213 


Issued June 10, 1951 

The following Emergency Alternate 
Provisions, when specified, may be used 
as an alternate in ASTM Tentative Spe- 
cifications for Seamless Alloy Steel Boiler 
and Superheater Tubes (A 213-51 T) 
and affect only the requirements referred 
to: 


Section 6.—In Paragraph (a) revise 
the third sentence to read as follows 
by the addition of the italicized words: 


“The chemical composition thus de- 
termined shall conform to the require- 
ments prescribed in Tables I and II, ex- 
cept maximum requirement for phosphorus 
content on check analysis for all grades 
shall be 0.045 per cent.” 


Revise Paragraph (b) to read as fol- 
lows by the addition of the italicized 
words: 

(b) If the analysis of one of these 
test specimens does not conform to the 
requirements prescribed in Tables I 
and II with the exception that the maxi- 
mum requirement for phosphorus con- 
tent on check analysis for all grades shall 
be 0.045 per cent, an analysis of each 
billet or tube from the same heat may 
be made, and all billets and tubes thus 
conforming to the requirements shall be 
accepted. 


Tables I and IJ.—For all grades 
change the present requirement for 
maximum phosphorus content on check 
analysis to read “0.045” per cent. 


EA-A 312 
Issued June 10, 1951 


The following Emergency Alternate 
Provisions, when specified, may be used as 
an alternate in ASTM Tentative Speci- 
fications for Seamless and Welded Aus- 
tenitic Stainless Steel Pipe (A 312 — 51 T) 
and affect only the requirements referred 
to: 

Section 6.—Revise to read as follows 
by the addition of the italicized words: 


6. Each alloy shall conform to the 
requirements as to chemical composi- 
tion prescribed in Table I, except that 
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the maximum requirement for phosphorus 
content of all grades shall be 0.040 per 
cent on ladle analysis and 0.045 per cent 
on check analysis, or to other chemical 
composition requirements as specified 
in the order. 


Table I.—For all grades change the 
present requirement for maximum phos- 
phorus content of ‘0.030” to. read 
“040” per cent on ladle analysis and 
“0,045” per cent on check analysis. 


EA-D 69 


Issued May 26, 1951 

The following Emergency Alternate 
Provisions, when specified, may be used as 
an alternate in ASTM Tentative Speci- 
fications for Friction Tape for General 
Use for Electrical Purposes (D 69 — 48 T) 
and affect only the requirements referred 
to: 


Section 8.—Change the requirements 
for the number of pinholes in a specimen 
of three consecutive yards of tape to 
read as follows: 


Number of 
Tape Width, in. Pinholes, max 
OVA cher are ch ch aaa 
eee ha tad VLG 
Oia eae cae) Pen ena Sey 
SAS rom oer 32 


Section 20.—Omit Paragraph (6) 
of this section which describes the oven 
test for adhesion. 


EA-D 119 


Issued May 26, 1951 
The following Emergency Alternate 
Provisions, when specified, may be used as 
an alternate in ASTM Tentative Speci- 
fications for Rubber Insulating Tape 
(D 119 - 48 T) and affect only the require- 
ments referred to: 


Section 2.—Change the first sentence 
from its present form to read as follows 
by the addition of the italicized words 
and the omission of those in brackets: 


2. The tape shall consist of an un- 
vulcanized or partially vulcanized (nat- 
ural] rubber insulating compound. 
The compound [which] shall contain 
not more than 0.5 per cent of free sulfur 
by weight of the original compound 
when tested in accordance with the pro- 
cedure described in Section 21. 


Section 4.—In Paragraph (a) change 
the requirement for tensile strength 
from “250 psi” to 200 psi.”’ 

In Paragraph (b) change the require- 
ment for elongation of a 2-in. gage 
length from “300 per cent” to “250 per 
cent.” 

Section 5.—Change the requirement 
for dielectric strength from ‘350 vw’ 
to “275 v” per mil of thickness. 


V—K—_——————__________., 


H. S. Vassar Dies 


Word is just received of the death of 
Hervey 8. Vassar, Past-President and 
Honorary Member. The October 
Bulletin will carry a further article. 


| 
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New Incline Impact Testing Device Containers as wide as 76 in. can be released fro 
as far as 13 ft. from the steel and oak bumper. 


New Conbur Testing Machine Completed: 


A new Incline Impact (Conbur) Testing 
device has just been completed at Package 
Research Laboratory, Rockaway, N. J. 
This new apparatus replaces one used in 
testing a great variety of packaged articles 
for the past 14 yr. The original apparatus 
was one of the first ever used. 

This new testing device accommodates 
loads up to 1000 lb and packages 78-in. 
high or 76-in. wide. The “‘bumper’’ is 
constructed of steel channels, oak boards, 
and a steel face plate. The dolly, 60 by 72 
in., is faced with maple boards and is 
mounted on 6 roller bearing wheels which 
run on two steel tracks spaced approxi- 
mately 33 in. apart. Although it is pos- 
sible to release the dolly from as far as 13 


ft from the bumper, a fifth zone shoek 
obtained from a run of only 28 in, 

One of the advantages of this new testilt: 
device is that it is now a one-man oper 
tion. The dolly is provided with a lata 
to engage one of the many lugs oni 
central chain. When not engaged, t'| 
latch is held clear of the chain by a sprir: 
The operator starts the chain at the begiy 
ning of a test and does not stop it until ti) 
test is completed. A release is position) 
in the middle of the track to automatica:: 
disengage the latch when the dolly h| 
reached a predetermined position. 

The Incline Impact Tester is used in t!! 
Nationa] Safe Transit Committee and \ 
described in the ASTM Standard D 8& 
and the Technical Association of the Pw 
and Paper Industry, Method T 801sm. 1 


Handbook on Bituminous Construction 


Tue 1951 edition of the 
Bituminous Construction Handbook, pub- 
lished by Barber-Greene Co., contains a 
wealth of engineering data and informa- 
tion on accepted practices in bituminous 
construction. The expansion of this 
handbook from its original coverage of 
data pertaining to the erection and opera- 
tion of Barber-Greene Bituminous Plants 
and Finishers to its present form has been 
considerable. Chapters are now included 
on the various types and classifications of 
bituminous road surfaces, bases, sub-bases, 
and drainage. Other related subjects, 
such as central plant material flow and 
control, drying and dust collection, the 
principles of operation and use of mate- 
rials in tamping and leveling road surfaces, 
and requirements for boilers, tanks, and 
pipe, are covered in the handbook. An 
interesting feature is the abundance of 
simple diagrams and figures, as well as 
photographs, which illustrate the technical 
discussion. A section on engineering data 
contains a very comprehensive coverage of 
tables useful to the highway engineer. 
Copies of this handbook are available 
from Barber-Green Co., Aurora, Ill., at a 
cost of $2. 
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—About Books—— 


Excerpted from “intellectual Thoroughfares” by Dous’ : 
M. Black, President, Doubleday & Company—Satureil 
Review of Literature, July 7, 


The theme of the Association’s (Amet 
can Library Association) celebrations du 
ing its anniversary year is ‘The Heritaii 
of the United States in Times of Crisis 
Many thoughts come to mind when 
attempt to define the American heritay 
But in essence they all boil down to 0 
word: freedom. And freedom of expre 
sion is found more substantially in bom 
than in any other medium of communi¢ 
tion. Unencumbered by advertising ai: 
uninfluenced by advertisers, publishi 
privately and independently by relative 
small firms usually managed by th? 
owners, books are the freest of all t 
media of communication. It is safe } 
say that any man with a serious message | 
communicate and the ability to express} 
in understandable language can find} 
publisher for his book. 
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ERSONALS.. 


News items concerning the activities of our members 
< will 


be welcomed for 


inclusion in this column. 


jNote-—These ‘‘Personals” are arranged in order of alphabetical sequence of the names. 
equently two or more members may be referred to in the same note, in which case the first 
2 named is used as a key letter. It is believed that this arrangement will facilitate reference 


the news about members. 


jiong eight American and Canadian 
ale experts recently elected to Fellow- 
»pand Associateship by the International 
Ixtile Institute, Manchester, England: 
orge S. Buck, Jr., Technical Director, 
“itional Cotton Council of America, and 
-inder of the Cotton Research Clinic, 
-10 has published several papers on cotton 
“jects and lectured extensively; Richard 
toemaker Cox, Dean of the Philadelphia 
jxtile Institute where for 51 years he 

s taught and supervised technological 

ses; Herbert Frederick Schiefer, 
Jysicist, Textiles Section, National Bu- 
yu of Standards, Washington, D. C., 
10 has worked on the development of 
‘w instruments and methods for measure- 
nt of textile properties and made note- 
orthy contributions to the fundamental 

owledge of textile fibers and yards; and 
‘alter M. Scott, Assistant Chief, Bureau 
? Agricultural and Industrial Chemistry, 

S. Department of Agriculture, who has 
blished some seventy treatises, and has 
“xen out patents connected with problems 
‘dyeing and chemistry of textile fibers. 
“Kenneth A. Arnold has been put in 

arge of the newly consolidated Research 

d Development Dept. of St. Regis Paper 
)., Deferiet, N. Y. He has been Research 
rector of the Multiwall Bag Division. 

. K. Banks has been appointed to the 
‘ive of Vice-President in Charge of Re- 
ireh of the Metal & Thermit Corp., 
bw York City. Dr. Banks has been the 
fmpany’s Director of Research since 
49. 

R. B. Caples, Manager, Great Falls 
‘duction Dept., Anaconda Copper Min- 
4 Co., Great Falls, Mont., was elected 
esident of the American Zinc Institute 
its thirty-third annual meeting in May. 
Howard LeFevre, Manager of Metal 
les, U. S. Smelting, Refining & Mining 
u.. New York City, was one of three new- 

elected Vice-Presidents. Ernest V. 
mt continues as Executive Vice-Presi- 
nt and Secretary of the Institute. 
Shreve Clark, for many years Engineer 
Tests, Virginia Dept. of Highways, 
chmond, retired on June 30. Mr. 
ark had represented the Virginia High- 
ys Department’s membership in the 
ciety since 1920, and through the years 
d been active in various technical groups 
sluding Committees C-9 on Concrete 
d Concrete Aggregates, D-4 on Road and 
wing Materials, and D-18 on Soils for 
igineering Purposes. He is a Past- 
iairman of D-4, and his contributions to 
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ASTM work in this field were recognized 
by this group earlier this year when he 
was elevated to honorary membership. 

Milford H. Corbin, President, Standard 
Varnish Works, Staten Island, N. Y., was 
elected President of the New York Paint, 
Varnish and Lacquer Assn. at its annual 
meeting in May. 

Humphrey Dell, of the Glidden Co., 
was elected President of the Cleveland 
Paint and Varnish Production Club; and 
Robert Hall, Technical Director, Paint 
Dept., United Co-Operatives, Inc., was 
elected Secretary at the May meeting of 
this group. 

Harry W. Dippel, former Vice-President 
of Stillwell & Gladding, Inc., New York 
City, has succeeded Ralph W. Bailey as 
President of his company. Associated 
with the firm for over thirty years, he will 
continue also as Laboratory Director. 

W. P. Dobson, Director of Research, 
Hydro-Electric Power Commission of 
Ontario, Toronto, was awarded the honor- 
ary degree of doctor of science by Queen’s 
University. Affiliated for many years 
with ASTM as representative of the sus- 
taining membership of the Commission, 
Mr. Dobson has been very active also as 
Chairman of the Approvals Council of the 
Canadian Standards Association, as noted 
in the ‘‘Personals” column of the May, 
1951, issue of this BULLETIN. 

Thomas E. Eagan has been promoted to 
the position of Research Metallurgist for 
Cooper-Bessemer Corp., Mt. Vernon, 
Ohio. 

O. W. Ellis, Director, Department of 
Engineering and Metallurgy, Ontario 
Research Foundation, Toronto, has been 
awarded the Leonard Medal of the Engi- 
neering Institute and the Canadian In- 
stitute of Mining and Metallurgy. The 
paper meriting the award entitled “A 
Study of Some Alloys of Titanium in the 
Manufacture of Which Commercial Ti- 
tanium Hydride Was Used,” was written 
by Dr. Ellis in collaboration with H. V. 
Kinsey, Mines Branch, Ottawa; and W. E. 
Kuhn, National Lead Co., Niagara Falls, 
N. Y.; and was published in the February, 
1950 issue of the CIMM “Bulletin.” 
Affiliated with ASTM for many years, 
Dr. Ellis has been active in a number of 
the technical groups, as well as in the 
Western New York-Ontario District Coun- 
cil, where he served successively for two- 
year periods as Vice-Chairman and Chair- 
man. 

Samuel A. Gordon, formerly Assistant 
Chief of Structures, Piasecki Helicopter 
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Corp., Morton, Pa., is now Technical 
Consultant, Battelle Memorial Institute, 
Columbus, Ohio. 

Charles A. Hemenway has accepted a 
position as Chief Inspector, Sibley Ma- 
chine & Foundry Co., South Bend, Ind. 

J. W. Hepplewhite, who recently com- 
pleted his term as President of The 
American Ceramic Society, is now on the 
staff of Ferro Enamel Corp., Cleveland. 
He was formerly employed by the Edwin 
M. Knowles China Co., Newell, W. Va. 

M. E. Holmberg has opened his own 
offices as Metallurgical Consultant in 
Houston, Tex. He had been affiliated 
previously with Phillips Petroleum Co., 
Bartlesville, Okla., as Manager, Test Div. 

Arthur V. Hughes, formerly on the staff 
at Battelle Memorial Institute, Columbus, 
Ohio, as Research Engineer, is now Direc- 
tor of Engineering, Kuhlman Electric 
Co., Bay City, Mich. 

Robert W. Hunt Co., Engineers, Chi- 
cago, Ill., announce that L. F. Bross has 
been advanced to Manager of their Rail 
& Track Fastenings Dept. A. A. Bar- 
euther, whom Mr. Bross succeeds, is on 
leave of absence due to his health. 

Gus Kaufman has been named Assistant 
Manager, Technical and Research Div., 
The Texas Co., New York City, headed by 
Wayne E. Kuhn. A lubrication specialist, 
Dr. Kaufman spent ten years in charge of 
grease research at the firm’s Beacon 
laboratories prior to becoming Staff 
Technologist and Assistant to the Man- 
ager, Technical and Research Div., which 
position he has held until his recent pro- 
motion. 

George V. Luerssen, Chief Metallurgist, 
was appointed Vice-President in Charge 
of Metallurgy by Carpenter Steel Co., 
Reading, Pa., succeeding B. H. DeLong 
who retired after 41 years service. Carl 
B. Post has been promoted to Chief 
Metallurgist. 

Vincent Lysaght has been appointed 
Sales Manager of the Helicoid Gage Div., 
American Chain & Cable Co., New York 
City. Mr. Lysaght has directed the sales 
of the Campbell Machine Division and 
Wilson Mechanical Instrument Div.(Rock- 
well Hardness Testers) in the past, and 
will continue as Sales Manager of the 
Wilson and Campbell Divisions. Affiliated 
with ASTM for many years, Mr. Lysaght 
has rendered service on numerous tech- 
nical committees. 

D. H. Marlin has been named Assistant 
to the Manager of the Engineering De- 
velopment Dept., Dravo Corporation’s 
Engineering Works Div., Pittsburgh, Pa. 
Mr, Marlin joined Dravo in 1941 as a 
metallurgical engineer, specializing in 
welding practices. 

J. L. McCloud, Manager of Manufac- 
turing Research, Ford Motor Co., Dear- 
born, Mich., has been elected President of 
The Engineering Society of Detroit. 
Widely known throughout chemical and 
engineering circles, Mr. McCloud is a 
Past-Director of ASTM and Past-Chair- 
man of the Detroit District Council. 

Don M. McCutcheon has been named 
Manager of the Physics Dept., Scientific 
Laboratory, Ford Motor Co. 

Carl A. Menzel, Manager, Housing and 
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Cement Products Bureau, Portland Ce- 
ment Assn., Chicago, Ill., was awarded 
the 1951 Award of the Concrete Reinforc- 
ing Steel Institute in recognition of his 
research and development work on the A 
305 (ASTM) reinforcing bar. Since 1918 
Mr. Menzel has been engaged almost con- 


tinuously in research, testing, and de- 


velopment work on building materials 
and construction. He was recipient in 
1932 of the ASTM Dudley Medal for his 
investigation of the fire resistance and sta- 
bility of concrete masonry walls; and in 


1948 the American Concrete Institute 


awarded him the Wason Medal for his 
paper on ‘‘Apparatus and Methods for the 


Determination of the Air Content of 


Fresh Concrete.” 

J. J. Mikita recently returned to the Du 
Pont Petroleum Laboratory as Director, 
which post he previously had occupied 
from 1946 to 1949. Since then he had 
served as Assistant Technical Manager 
at the Wilmington Office. His return to 
the laboratory was prompted by the ex- 
panding activity of petroleum chemicals 
research being carried on at the new quar- 
ters. 

Howard G. Minckler, formerly asso- 
ciated with the Alaska Road Commission 
as Highway Engineer, is now Asphalt In- 
spector, J. E. Greiner Co., Baltimore, Md. 

Glenn Murphy, Professor of Theoretical 
and Applied Mechanics and Senior Engi- 
neer for the Iowa State College Institute 
for Atomic Research, was the sixth re- 
cipient of the George Westinghouse Award 
of the American Society for Engineering 
Education. A master craftsman of the 


NEW MEMBERS... 


teaching art, Dr. Murphy received this 
honor in recognition of his contributions 
to the improvement of teaching methods 
for engineering students. 

J. J. O'Neill heads the recently estab- 
lished special Paint Development Labora- 
tory within the Chemical Div. of The 
Goodyear Tire & Rubber Co., Akron, 
Ohio. 

Carl R. Reid, formerly Assistant Ma- 
terials Engineer, Pennsylvania Turnpike 
Commission, New Kensington, Pa., is now 
associated with Quinton Engineers, Ltd., 
Los Angeles, Calif. 

Charles H. Samson, Jr., has accepted a 
position as Structures Engineer, Consoli- 
dated Vultee Aircraft Corp., Fort Worth, 
Tex. He was previously on the teaching 
staff at the University of Missouri. 

David C. Scott, Jr., is now President and 
Sales Manager, Scott Testers, Inc., Provi- 
dence, R. I., succeeding his father who 
died in May. (See “Instrument Company 
notes.’’) 

Charles E. Schaffner, until recently 
Assistant Professor, Department of Civil 
Engineering, Polytechnic Institute of 
Brooklyn, has been appointed Director of 
the Evening Div. of the Institute, one of 
the largest evening sessions in the country 
devoted solely to the engineering curricu- 
lum. A well-known consultant on ma- 
terials testing and stress analysis, Prof. 
Schaffner is the fourth director of the 
Polytechnic Evening Session since the 
post was created in 1910, the session itself 
having been organized in 1904. 

Harry A. Schwartz, Manager of Re- 
search, National Malleable and Steel 


The following 80 members were elected from 
June 21, 1951, to August 13, 1951, making the 
total membership 6994 . . . Welcome to ASTM 


Note—Names are arranged alphabetically—company members first, then individuals 


Chicago District 

Derrick, M. H., Co., H. A. Rowley, Service 

Bingtcer, 111 Washington Blvd., Chicago 

Mrinnesora Linspep Orn Co., G. N. Walker, 
Superintendent of Plants, 25 Forty-fourth 
Ave., N. E., Minneapolis 21, Minn. 

AmprIcAN Society or LUBRICATION ENGI- 
NEERS, W. F. Leonard, Secretary and 
Assistant Treasurer, 343 S. Dearborn St., 
Chicago 4, Ill. 

Better, Bernarp, Director of Research, 
Scully-Jones and Co., 1901 S. Rockwell, 
Chicago 8, Ill. 

Cuicago, Crry or, DeparTMENT or Pur- 
CHASES, CONTRACTS, AND SuPPLins, TEsT- 
ING AND InsPEcTION Div., ASPHALT Las., 
James L. Faulkner, Engineering Chemist. 
1533 S. Ashland Ave., Chicago 8, II. 

Mortimer, KENNETH, Assistant Professor, 
Valparaiso University, Valparaiso, Ind. 

Rogers, Marvin C., Research Director, 
R. R. Donnelley and Sons Co., 350 -B, 
Twenty-second St., Chicago 16, Ill. For 
male 2043 Cummings Lane, Flossmoor, 


Cleveland District 


OPERATIVE PLAsTERERS’ AND CEMENT Ma- 
sons’ INTERNATIONAL Assn., James M. 
Myles, Vice-President, 200 Fidelity Bldg. 
Cleveland 20, Ohio. ae 
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Puiuips, J. H., Chief Chemist, The Babcock 
& Wilcox Co., Box 835, Alliance, Ohio. 
Smitu, Artuur L., Manager, Research and 
Development, Continental Can Co., Inc., 

Plastics Div., Cambridge, Ohio. 


Detroit District 


Dvuvpzinsx1, JoserpH J., Materials Engineer, 
Ordnance Tank Automotive Center, 
Centerline, Mich. For mail: 6005 Cadieux 
Rd., Detroit 24, Mich. 

Puux, Raymonp A., Chief, Materials Lab., 
Detroit Arsenal, Centerline, Mich. For 
mail: 18701 Mansfield, Detroit 35, 
Mich. 

Smiru, FrepERICcK W., Supervisor, Chemical 
Engineering Research, Wyandotte Chemi- 
cals Corp., 1609 Biddle Ave., Wyandotte, 
Mich. 

Tracus, D. M., Assistant Head of Chemical 
Research, Chrysler Corp., Central Engi- 
neering, Box 1919, Detroit 31, Mich. 

Witson, Grover C., Research Supervisor, 
Ethyl Corp., 1600 W. Hight-Mile Rd., 
Detroit 20, Mich. 


New England District 


Crocker, BurRBANK Parrers, Inc., J. L. 
McClellan, Sr., Technical Director, 545 
Westminster St., Fitchburg, Mass. 

STANLEY Homn Propucts, Inc., D. J. 
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Castings Co., Cleveland, Ohio, 
awarded the 1951 McCrea Medal of { 
Malleable Founders’ Society, in reco 
tion of outstanding service to the ma, 
able castings industry. Named in hoy 
of a former President of Mr. Schwar 
company, the medal is awarded annua: 
to individuals selected by a committee 
leading authorities. Active in ASTM 

many years, Mr. Schwartz serves on 1 
merous technical committees including 4 
on Malleable-Iron Castings, of which 
was Secretary from 1936 to 1947. Hew 
the first Chairman of the ASTM Clevela: 
District, serving for seven years, and 

given outstanding service in other AST: 
work. He has received many honors } 
his accomplishments in engineering 
metallurgy. 


with the Ordnance Corps, U. S. Depa 
ment of the Army, Los Angeles, Calif, 

R. W. Steigerwalt has been appoin’ 
Metallurgical Adviser, Railroad Mater2 
and Commercial Forgings, United St i 
Steel Co., Pittsburgh, Pa. Well known 
his work in connection with railrd) 
materials and forgings, Mr. Steigerw 
has served for many years as a membene 
ASTM Committee A-1 on Steel, its ; 
visory group and a number of its subead 
mittees; and is presently a member of |/ 
Pittsburgh District Council. 

Arthur A. Wells, Vice-President </ 
General Supt., Homer Laughlin China C| 
Newell, W. Va., was elected a Vice-Pr : 
dent of the American Ceramic Societyt) 
its recent annual meeting. 


- Templeton, Director, Laboratory 
Production, Easthampton, Mass. 
Cooprr, Lresrmr S., Chemist, Hartford 3 

Columbia, Conn. 

Miner, A. E., Engineering Laboratory M) 
ager, General Electric Co., Telech} 
Dept., Homer Ave., Ashland, Mass. j 

RicHarps, Raymonp R., General Maina. 
Koehler Manufacturing Co., Marlb: 
Mass. 

Warner, A. Kennetu, 16 Lyndon }} 
Melrose 76, Mass. 


New York District 


Mycatex Corp. or America, A. J. Monn 
Manager, Technical Service Dept., .| 
Clifton Blvd., Clifton, N. J. 

Burns, Roser, Production Manager, FE} 
ric Finishing, Celanese Corp. of Ament 
180 Madison Ave., New York 16, N. Yf 

Coun, Evcene, Vice-President, Secon \/) 
als Corp., 228 E. Forty-fifth St., New Wi! 
IU7/S INE NG 

Drteass, Eucene B., Chemical Enginil 
Socony-Vacuum Oil Co., Inc., Techm! 
Service Dept., 412 Greenpoint Al 
Brooklyn 22, N. Y. For mail: 88 Poli 
St., Garden City, N. Y. 

Detwiter, Karu H., Chief, Produc} 
Engineering Section, Karlsfeld Ordna= 
Depot, APO 407, c/o Postmaster, I 
YiorksiNe vice lol 


Kunn, R. Epwarp, Assistant Engir) 
Howard, Needles, Tammen & Bergen 
55 Liberty St., New York 5, N. Y. 

McCuintocxk, Jonn H., Manager, Oil |] 
Prevention Div., Esso Standard Oil |} 
15 W. Fifty-first St., New York 19, N. |! 


NationaL Boarp or Fire UnpERwRIT , 


September 19% 


1? 


everett W. Fowler, Assistant Chief 
neer, 85 John St., New York 7, N. Y. 
LL, MarsHaut W., President, Tuthill 

Inc., 60 Wall St., New York 5, 


thern California District 
MANUFACTURING AND Sutppiy Co., 
bert J. Irvine, Manager, Quality Con- 
1, Box 71, Livermore, Calif. 
ouRT, V. F., General Superintendent of 
m Generation, Pacific Gas and Electric 
i a 245 Market St., San Francisco 6, 
Wahi. 


‘io Valley District 

LLER, R. Guen, Research Engineer, 

attelle Memorial Inst., Columbus 1, 

Ihio. For mail: 2244 S. Halifax Ave., 

F.D. 2, Daytona Beach, Fla. 

RNE, Epwarp L., Materials Engineer, 

iW ight-Patterson Air Force Base, Dayton, 

Ohio. For mail: 605 Randolph S8t., 

Dayton 8, Ohio. 

TRDAN, JOHN F., Chief Engineer, The Bald- 
win Co., 1801 Gilbert Ave., Cincinnati 2, 

Ohio. 

ates, JoHn F., Partner, Metcut Re- 

Ysearch Associates, 6305 Warrick St., Cin- 

: cinnati 27, Ohio. 


‘iiladelphia District 

Jaustan Corp., Tun, Frank R. Simpson, 
Director of Research, 1200 N. Broad S8t., 

‘Philadelphia 21, Pa. 

okTH Hast Inpustries, Inc., George 

‘Krauss, Plant Manager, 4041 Ridge Ave., 
Philadelphia 29, Pa. 

MOENIX Manuracturine Co., Thomas W. 
Howlett, Sr., General Manager, Front and 

*Chapel Sts., Catasauqua, Pa. 

furH, Kiine & FrREeNcH LABORATORIES, 
Paul A. Geary, Chief Imspector, 1530 
Spring Garden St., Philadelphia 1, Pa. 
weH, Donatp I., Chief, Metallurgical 

yDiv., Research Dept., Leeds & Northrup 

0., 4901 Stenton Ave., Philadelphia 44, 

Pa, 

HNSTON, Mary A., Technical Librarian, 

Lukens Steel Co., Technical Library, 
oatesville, Pa. 

ARTIN, A. Haroup, Research Engineer, 

Scott Paper Co., Chester, Pa. 


ttsburgh District 
MOPPEL, G. C., JR., Associate, Puderbaugh & 
‘Hoppel, 207 James Ave., Patton, Pa. 
[MMEL, RaupH P., Metallurgist, United 
States Steel Co., Johnstown Works, 545 
Central Ave., Johnstown, Pa. 
JENEAU, BERNARD R., Chief Metallurgist, 
United States Steel Co., Duquesne, Pa. 
IBINSON, JAMES C., Assistant to Manager, 
Materials Dept., Robert W. Hunt Co., 
eemeers, 923 Penn Ave., Pittsburgh 22, 
a, 


O 


. Louis District 
wxon MANuFACTURING Co., INnc., E. Oran 
Talbot, Jr., Laboratory Supervisor, Coffey- 
ville, Kans. 
HN, Ropert L., Chief Structural Engi- 
neer, Jones-Hettelsater Construction Co., 
1911 Baltimore, Kansas City 8, Mo. 
HBURZ, FrepD H., Highway Engineer, 
) County of St. Louis, Mo., Highway Engi- 


nee Office, Court House, Clayton 5, 
oO. 


Southern California District 


Hows, Joun B., Associate; and Field Engi- 
neer, Maurseth & Howe, 8953 S. Western 
Ave., Los Angeles 47, Calif. 

Kuscun, R. O., President, Quinton Engi- 
neers, Ltd., 816 S. Figueroa St., Los Ange- 
les 17, Calif. 

Romie, Harry G., Staff Engineer, Quality 
Control, Industrial Engineering, Ameri- 
can Society for Quality, 22 E. Fortieth 
St., New York 16, N. Y. For mail: c/o 
Hughes Aircraft Co., Florence Ave. at 
Teale St., Culver City, Calif. 


Washington (D. C.) District 


Ourn Inpustrizs, Inc., Milton O. Schur, 
Director of Research and Development, 
Ecusta Paper Corp., Pisgah Forest, N. C 

Goutp J. Tuomas, Materials Engineer, 
Material Sales Co., P.O. Drawer 1040, 
Salisbury, N. C. 

NaTIonaL Propuction AvutTuHoritry, Ds- 
PARTMENT OF COMMERCE, FACILITIES AND 
te eo Bureau, Washington 25, 


Western New York-Ontario District 


CanapIAN Hanson & VAN WINKLE Co., 
Lrp., Douglas H. Hanna, Chief Chemist, 
Corner Silver and Morrow Aves., Toronto, 
Ont., Canada. 

Nationat Mertatcuap Door Assn., INc., 
Malcolm E. Fischer, Executive Secretary, 
266 Bryant St., Buffalo 22, N. Y. 

Frost, Ricuarp H., Assistant Chief Engi- 
neer, Stanley Aviation Corp., Buffalo 
Municipal Airport, Buffalo 25, N. Y. 

Hopeson, Grorce F., Metallurgist, Doehler- 
Jarvis Corp., Batavia, N. Y. For mail: 
24 Lewis Ave., Batavia, N. Y. 

Hour, B. K., 237 Renwick Dr., Ithaca, 


U. S. and Possessions 


CARBIDE AND CARBON CHEMICALS Co., 
Puant K-25, Cenrrat Lisprary, Evelyn 
Levine, Librarian, Box P, Oak Ridge, 
Tenn. 

SouTHERN INspEcTION SERVICE, Philip D. 
Barnard, General Manager, Box 8633, 
Houston 9, Tex. 

BisHop, CHarues K., Resident Manager, 
Washougal Woolen Mills, Washougal, 
Wash. For mail: 800 Washington St., 
Washougal, Wash. 

Capuan, 8. D., Manager, Engineering Serv- 
ices, 601 Continental Bank Bldg., Salt 
Lake City, Utah. 

Forp, Hua P., Manager, Eugene Concrete 
Pipe and Products Co., Box 947, Eugene, 
Ore. 

Panama Canau, THe, Muntcrpau Diviston, 
Frank H. Lerchen, Municipal Engineer, 
Box Q, Balboa Heights, Canal Zone. 

Suuuivan, Micnart J., Chemist, Arizona 
Fertilizers, Inc., Box 2828, Phoenix, Ariz. 
For mail: 3802 N. Fourteenth Pl., Phoe- 
nix, Ariz. 


Other than U. S. Possessions 


Funpiciones De Himrro Y Acero, S. A., 
Juan Latapi, Plant Engineer, Prol. Calle 
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1916 Race St., Philadelphia 3, Pa. 
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Diez Num. 145, San Pedro de los Pinos, 
Mexico 18, D. F., Mexico. 

Hoganas-BILLEsHOLMS AKkTIBBOLAG, E. 
Bengtsson, Chief Engineer, Hoganas, 
Sweden, 

Autinyiup1z, Mersin, Chemical Engineer, 
State Shipping Lines Ad., Galata, Istanbul, 
Turkey. For mail: Huseyinagacami S. 
No. 5, Carsikapi, Istanbul, Turkey. 

Daneu, Pierre, Director of Hydraulic 
Laboratory, Neyrpic-Grenoble, Box 52, 
Grenoble, France. 

Dickens, H. A., Manager, Nilerom Por- 
celains (Aust.) Pty., Ltd., 221 Separation 
St., Northcote N. 16, Victoria, Australia. 

JAPAN. SynTHETIC TEXTILE INSPECTION 
Inst., Kyuichi Ohata, President, No. 5 3- 
chome, Gofukubashi, Chuo-ku, Tokyo, 
Japan. 

Munoz, MANUEL DE LA Cruz, Professor of 
Strength of Materials, Universidad de 
Oriente, Ave. de Cuabitas, Santiago de 
Cuba. For mail: Corona 507 (altos), 
Santiago de Cuba, Oriente, Cuba. 

OemeEn, Turaut, Chemical Engineer, M.T.A. 
Refinery, Batman-Diyarbakir, Turkey. 
For mail: Bagdat cad., 253/1, Kizilto- 
prak, Istanbul, Turkey. [J] 

RerrsemMa, R., Director, Metals Research 
Inst., T. N. O., Postbus 49, Delft, The 
Netherlands. 

SoctEDAD DE INGENIEROS I ARQUITECTOS DE 
GuayYAQuliL, Casilla Correos 3442, Guaya- 
quil, Ecuador. 


* [J] denotes Junior Member. 


The Society 
Appoints... 


Announcement 
is made of the following 
appointments of Society representatives 


K. B. Coox, Vice-President and General 
Manager, Crown Manufacturing Co., as 
Society representative at the inauguration 
of Martin James Lydon as President of 
the Lowell Textile Institute. 

The following appointments have been 
made to Award Committees: 

Dudley Medal Committee: R. C. Pua- 
tow, Bell Telephone Laboratories, Inc., 
and Davin Wotocnow, National Re- 
search Council (Canada), to serve with 
P. G. MeVetty, Westinghouse Electric 
Corp.; C. E. Proudley, North Carolina 
State Highway and Public Works Com- 
mission; E. F. Kelley, Bureau of Public 
Roads; and G. M. Kline National Bureau 
of Standards, with Mr. Kline serving as 
chairman. 


Please send me information on membership in ASTM and include a membership application blank. 
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Richard L. Templin Award Committee: 
W. A. Rercu, General Electric Co., to 
serve with J. R. Dwyer, National Bureau 
of Standards, and T. Smith Taylor, United 
States Testing Co., Inc., with Mr. Dwyer 
serving as chairman. 

Sam Tour Award Committee: H. A. 
Pray, Battelle Memorial Institute, to 
serve with Russell Franks, Union Carbide 
and Carbon Corp., and R. B. Mears, 
United States Steel Co., with Mr. Franks 
serving as chairman. 

Edgar Marburg Lecture Committee for 
1952: LL. J. Marxwarpt, Assistant Di- 
rector, U. S. Forest Products Laboratory, 
Chairman; H. K. Nason, Assistant to 
the Vice-President, Research and De- 
velopment, Monsanto Chemical Co., St. 
Louis, Mo., and O. W. Exuis, Director, 
Department of Engineering and Metal- 
lurgy, Ontario Research Foundation. 

A. W. Tracy, The American Brass Co., 
on Subcommittee on Standard Definitions 
of the Inter-Society Corrosion Committee, 
functioning under the administration of 
the National Association of Corresion 
Engineers. 

P. F. Faracuer, Aluminum Company 
of America, on ASA Sectional Committee 
A-14 on Safety Code for Ladders. 

D. Hatioran, Consolidated Edison Co. 
of New York, on ASA Sectional Commit- 
tee C-7 on Bare Electrical Conductors. 
(Mr. Halloran will serve as chairman of the 
Committee. ) 


MiEmeR OLOGY... 


The death of the 


following members has been reported 


Earu K. Fiscumr, Chief, Organic Coat- 
ings Section, National Bureau of Stand- 
ards, Washington, D. C. (August 3, 1951). 
An expert on paints and other protective 
coatings, Dr. Fischer had been associated 
with the Bureau since 1949. He had 
been a member of ASTM Committee D-1 
on Paint, Varnish, Lacquer, and Related 
Products. 

Pavut Lawrence Irwin, since 1939 
Engineer of Tests, Baldwin-Lima-Hamilton 
Corp., Philadelphia, Pa., died after a 
long illness on August 5, at the age of 
52. A graduate of Carnegie Institute of 


To the ASTM Committee on Membership, 1916 Race St., Philadelphia 5, Pa. 


Gentlemen: 


Please send information on Membership to the company or individual indicated below: : 
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This company (or individual) is interested in the following subjects: 


Technology he did postgraduate work 
under Messrs. Timoshenko and Nadai. 
He was for several years with the Westing- 
house Research Laboratories, then with 
other companies before his connection 
with Baldwin in 1938. Affiliated with 
ASTM since 1940 as representative of the 
Baldwin company membership, he was 
interested and active in the work of 
several ASTM technical committees, nota- 
bly A-1 on Steel and presented numerous 
technical papers, several at ASTM meet- 
ings. 

T A. Marcuant, Chrysler Corp., De- 
troit, Mich. Representative of his com- 
pany since 1941 on Committee B-5 on 
Copper and Copper Alloys, Cast and 
Wrought, and its Subcommittee on Toler- 
ances. 

Don Hutt McCreery, Vice-President, 
Quinton Engineers, Ltd., Los Angeles, 
Calif. (June 11, 1951). Member since 
1946. 

Epwarp L. More.anp, Dean of Engi- 
neering, Massachusetts Institute of Tech- 
nology, and Senior Partner, Jackson & 


-Moreland, Consulting Engineers, Boston, 


Mass. Member since 
1925. 

K. C. Morricat, Professor of Electrical 
Engineering, Washington University, St. 
Louis, Mo. (June 2, 1951). Representa- 
tive of the Acoustical Society of America 
since 1949 on Committee C-20 on Acous- 
tical Materials, rendering valued aid in 
the main group and its Subcommittee on 
Sound Absorption. 

JouN F, Pe.iy, Lubrication Engineer, 
Bethlehem Steel Co., Inc., Bethlehem, Pa. 
(July 25, 1951). Associated with Bethle- 
hem for many years, Mr. Pelly had been 
instrumental in effecting many progressive 
changes in lubricating practices in his 
company. A member of ASTM since 
1936, he had been active during the entire 
pericd on Committee D-1 on Paint, Var- 
nish, Lacquer, and Related Products, and 
its subgroups concerned with accelerated 
tests for protective coatings, and the 
painting of metals. He had been a mem- 
ber of Committee D-2 on Petroleum Prod- 
ucts and Lubricants for a number of 
years, serving on the Section on Industrial 
Gear Oils. He also had represented his 
company on Committee D-10 on Shipping 
Containers and its subgroups concerned 
with methods of testing metal drums, 


(June 17, 1951). 


petroleum, steel, non-ferrous, etc.) 


Date 
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barrels, and pallets. His other soc 
affiliations included membership on 
Committee on Packaging of the Amer 
Iron and Steel Institute. 

FRANK Erwin Ricuart, Research | 
fessor of Engineering Materials, Univer 
of Illinois, Urbana, Ill. (July 16, 19) 
Member since 1918. (See accompan:; 
article. ) | 

Haroutp F. Saunpers, The Sherr 
Williams Co., Cleveland, Ohio. (, 
18, 1951). Member since 1945, and reg 
sentative of his company on Commi 
D-1 on Paint, Varnish, Lacquer, and \ 
lated Products and several of its | 
groups since 1941. i 

E. E. Ware, Special Assistant to |: 
President and Superintendent of P 
Construction, The Sherwin-Williams § 
Cleveland, Ohio, died suddenly of a 
attack on July 8, 1951. A membe 
ASTM since 1912, at which time hew 
came affiliated with his company, he |¢ 
heen keenly interested in various phi 
of ASTM work, and active particularl|; 
Committee D-1 on Paint, Varnish, ]- 
quer, and Related Products, wheretr 
served for many years and particips} 
in the work of numerous subcommit 


iN 


and executive responsibilities with |i 
company. During World War I he sus; 
vised the construction and operation 
giant shell-loading plant in Illinois. 

assignments with Sherwin-Williams 4) 
included Vice-President and Techrii 
Director of the Company. Born7 
Shartsville, N. Y., in 1880, Dr. Ware 
a graduate of the University of Michi 
and in 1943 Ohio State University rex 


him the honorary degree of Doctor ef } 
ence. | 

Caruton S. Wickmr, Sales Mans 
Buffalo Slag Co., Inc., Buffalo, Nu 
(May 17, 1951). Representative of c; 
pany membership since 1927. f 

CHARLES P. Winsor, Departmen} 
Biostatistics, School of Hygiene and Puy 
Health, Johns Hopkins University, Bij 
more, Md. (April 4, 1951). Dr. Wii 
had been a consulting member of ASE 


Task Group 8 on Smoothing Empi! 
Data. 


(indicate field of activity, that 


Frank Erwin Richart 
t 1892-1951 

| THE sudden death on July 16 
‘Professor Frank E. Richart came as a 
inct shock to his many friends and 
jates in the Society, particularly those 
+ had been privileged to be with him 
jing the Annual Meeting at Atlantic 


'y late in June, when he was in excel- 
4 spirits and seemed to have made real 
‘gress in his recovery from a recurrent 
rt condition. At that time the Society 
ognized his outstanding services in its 
Jalf, and his eminence in the field of 
jterials, by awarding him an Honorary 
mbership. 
‘Sin e detailed biographical material 
% published in the July Butierin, 
ich announced his Honorary Member- 
9, it may suffice here to note that he 
‘1 an extremely full and active life, and 
3 recognized as one of the outstanding 
‘bhnical authorities, particularly in the 


field of concrete and reinforced concrete, 
as well as other structural materials. His 
major work was at the University of Ili- 
nois where he had been on the faculty since 
1916 and where he became Research Pro- 
fessor of Engineering Materials. He had 
a wide variety of activities, was an excel- 
lent golfer, and had been Chairman of the 
Big Ten Athletic Conference. 

In ASTM he had been a Director for 
several years, became Senior Vice-Presi- 
dent, but declined to be considered for 
nomination to the Presidency because of 
his health. 

In his death the Society loses one of its 
most loyal and active members who con- 
tributed greatly to many phases of its 
technical and administrative work. The 
Society records its appreciation of his 
notable services in its behalf, and ex- 
tends to Mrs. Richart, his daughter 
Kathryn Mary, and his son Frank E., 
Jr. (a member of ASTM), its sincere 
sympathy. 


tendar of Other Society Events 


Long” and ‘‘short” calendars will appear 
nalternate BULLETINS. The “‘short’’ cal- 
‘ndar notes meetings in the few immediate 
yeeks ahead—the ‘‘long’’ calendar for 
onths ahead 


ERNATIONAL UNION or PURE AND AP- 
LIED CHEMISTRY—September 8-9, XVIth 

onference, New York City. 

ERNATIONAL CONGRESS OF PURE AND 
APPLIED CHEMISTRY—September 10-13, 
MIIth, New York City. 

TRUMENT Society or AMERICA—Septem- 
yer 10-14, 6th National Instrument Con- 
erence and Exhibit, Sam Houston Coli- 
um, Houston, Tex. 

ERNATIONAL UNION OF PURE AND Ap- 
IED CHEMISTRY—September 14-15, 
XVIth Conference Washington, D. C. 
ERICAN INSTITUTE OF CHEMICAL ENGI- 
{EERS—September 16-19. Hotel Sheraton, 
Rochester, N. Y. 

‘8 AMERICAN SocireTY OF MECHANICAL 
INGINEERS—September 25-28, Hotel Rad- 
3son, Minneapolis, Minn. 

tmty-Nintuo NatTIoNAL SareTy CONGRESS 
\ND Exposition—October 8-12, Chicago, 
Be 


THe ELecTROCHEMICAL Society, Inc.— 
October 9-12, Annual Meeting, Hotel 
Statler, Detroit, Mich. 

Woritp METALLURGICAL ConcRrEess—Octo- 
ber 15-19 American Society for Metals, 
A.I.M.E., American Welding Society, 
Detroit, Mich. 

AMERICAN ASSOCIATION OF TEXTILE CHEM- 
Ists AND CoLorists—October 17-19, 
Annual Convention, Statler Hotel, New 
York, N. Y. 

NatTIoNaAL INSTITUTE OF GOVERNMENTAL 
PurcHASING, Inc.—October 21-24, Hotel 
Shoreham, Washington, D. C. 

PackaGine InstitutE—October 22-24, 13th 
Annual Forum, Hotel Commodore, New 
Yorks, Novy. 

Tue ENGINEERS’ Society or WESTERN 
PENNSYLVANIA—October 22, 23, 24, 
Twelfth Annual Water Conference, Hotel 
William Penn, Pittsburgh, Pa. 

AMERICAN STANDARDS AssOocIATION—Octo- 
ber 22-24, National Standardization Con- 
ference, Waldorf-Astoria, New York, 
NY 

AMERICAN Society oF Civit ENGINEYRS— 
October 22-25, Annual Convention, New 
York, N Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGI- 


NEERS—October 22-26, Fall General 
Meeting, Hotel Cleveland, Cleveland, 
Ohio. 


Report of the Coordinating Committee for a 
National Plumbing Code 


Tus report, sponsored by 
The American Society of Mechanical Engi- 
neers, has as its purpose the adjustment of 
inconsistencies among several extant codes 
and the selection of a series of plumbing 
code requirements based on actual data 
which would be acceptable to all parties 
concerned, workable and adequate for 
minimum safety and health requirements. 
The preparation of the codes has been 
based on experience and_ conclusions 
reached from research in the field of plumb- 
ing conducted by various Federal, state, 
and municipal agencies together with some 
universitics. Such research has con- 
tributed facts which have made possible 
a better understanding of phenomena ob- 
served in service and which has provided a 
valuable basis for the development of im- 
proved code requirements. 

Chapter three of this report deals with 
materials-quality and weight used in the 
construction, installation, alteration, or 
repair of any part of a plumbing or drain- 
age system. This material must conform 
to specifications, the majority of which are 
listed as ASTM specifications. This ma- 
terial is divided into nonmetallic piping, 
ferrous pipe and fittings, non-ferrous pipe 
and fittings, and miscellaneous, which 
includes calking lead, sheet lead, sheet 
brass, sheet copper, galvanized iron and 
steel] sheets, coal-tar enamel, etc. 


AMERICAN InstTITUTE oF PHystcs—October 
23-27, 20th Anniversary Meeting, Hotel 
Sherman, Chicago, II. 

NATIONAL Paint SALESMEN’S ASSOCIATION— 
October 25-27, Fourteenth Annual Con- 
vention, Hotel Traymore, Atlantic City, 
INGidIs 

NaTIONAL PAINT, VARNISH AND LACQUER 
AssocraTion—October 29-31, Annual 
Convention, Chalfonte-Haddon Hall, At- 
lantic City, N. J. 

AMERICAN Concrete INstrturE—October 
30-31, Regional Meeting, Sheraton Hotel, 
St. Louis, Mo. 

FEDERATION or ParInT AND VARNISH PrRo- 
DUCTION CLUBS—October 31—November 3, 
Paint Industries’ Show, Chalfonte-Had- 
don Hall, Atlantic City, N. J. 

AMBRICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SciENcE—December 26-31, An- 
nual Meeting, Philadelphia, Pa. 


Memorial Honors ASTM Member 


[he accompanying photographs show the Memorial Fountain in honor of the late Harry D. Jumper, member for several years 
ASTM and active in the work of Committee C-9 on Concrete and Concrete Aggregates. Mr. Jumper was the mayor of Azusa, 
lif., and the fountain is in that city’s Memorial Park. The memorial was erected by his friends and associates. Mr. Jumper was 
many years Chief Engineer of the Consolidated Rock Products Co. in Los Angeles. Dedication Group, |. to r.: Mayor Karl Jones; 
mer Mayor Ray J. Lamm; Father Armando Salazar; Robert Mitchell, President, Consolidated Rock Products Co.; Mrs. Helen 


nper, Donna McClintock, Albert Jumper, Fred Jumper, and Rev. B. J. Paroulek. 
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Note—This information is based on literature and statements from apparatus 


NEWS NOTES ON 


Laboratory Supplies and Testing Equipment 


manufacturers and laboratory supply houses. 


| 
| Catalogs and Literature | 


Surface Testing—‘“‘Surface Evaluation 
by Faxfilm” is the title of a new 8-page 
folder describing applications and equip- 
ment for Faxfilm. Faxfilm is the process 
which employs a plastic replica to show 
roughness, wear, grain, and other surface 
conditions of almost any shape of a wide 
variety of materials. The folder describes 
in some detail the applications for inspec- 
tion and for test and process engineering 
as well as applications in other fields. 

The Brush Development Co., Instrument 
Division 64, 8408 Perkins Ave., Cleveland 
14, Ohio 


Coal and Coke Testing—Central Scien- 
tific Co. of Chicago have prepared a new 
12-page circular listing suggested appara- 
tus and chemicals for standard methods 
of laboratory sampling and analysis of 
coal and coke according to ASTM D 271. 
A copy may be obtained by writing for 
circular D 271. 

Central Scientific Co., 1700 W. Irving 
Park Rd., Chicago 18, Til. 


Laboratory Apparatus—Summer edition 
of “Cenco News Chats” features a de- 
scriptive article on ““The American Con- 
crete Institute,’ with biographical notes 
on Arthur Newell Talbot. The apparatus 
section of the publication contains, among 
other things, descriptions of: the Wilde 
Soil Colloid Tester; aluminum laboratory 
desiccators; a midget laboratory still; 
end a stainless steel metering pump. 

Central Scientific Co., 1700 W. Irving 
Park Rd., Chicago 13, Il. 


_Laboratory Apparatus—The June edi- 
tion of “Labitems”, published by The 
Emil Greiner Co., contains an interesting 
short description of High Precision Micro- 
burets, along with a bibliography on the 
subject. The Catalog Supplement section 
of the bulletin contains a number of items 
of interest, including: a Ramsbottom 
Carbon Residue Apparatus Molten Metal 
Constant Temperature Bath and the new 
Hellige Oil Colorimeter. Among the prod- 
ucts described as conforming to ASTM 
specifications are: Constant Temperature 
Bath for testing, pointing, and standardi- 
zation of etched stem thermometers, 
ASTM E 77; Shouldered Rings and Ball 
Centering Guide, Method E 28; and 
ASTM Penetration Needles. 

The Emil Greiner Co., 20-26 N. Moore St. 
New York 18, N. Y. 


Potentiometers—The Rubicon Co. an- 
nounces a series of papers entitled ‘“Ru- 
bicon Notes” which will provide useful 
information on potentiometers, resistance 
bridges, sensitive galvanometers, and as- 
sociated instruments in their several forms 
for different applications. They should 
prove of value to all concerned with elec- 
trical standards work, electrical inspec- 
tion and test, meter and recorder calibra- 
tion, laboratory measurements in physics 
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or physical chemistry, electrical methods 
in chemical analysis, engineering tests, or 
the teaching of instrumentation. The 
first of the series has been published and is 
entitled: ‘Semi-Precision Potentiom- 
eters.” ; 

Rubicon Co., Ridge Ave. at Thairty- 
Fifth St., Philadelphia 32, Pa. 


Laboratory Apparatus—A new edition of 
““What’s New for the Laboratory,” No. 138 
in the series, has just been issued by the 
Scientific Glass Apparatus Co., Inc., 
Bloomfield, N. J. Illustrated and de- 
scribed are: the Beckman Flame Photom- 
eter for Model DU Spectrophotometer, 
and the Krebs Constant Temperature 


“Water Bath for use in ASTM D 445. Of 


particular interest is a full description, 
with illustrative cut, of the test apparatus 
for Mechanical Stability of Latex accord- 
ing to ASTM D 1076. Also included are 
descriptions of: a vertical autoclave, 
flexible heating tape, and an electronic 
temperature controller. 

Scientific Glass Apparatus Co., Inc., 
Bloomfield, N. J. 


Soil Testing Apparatus—Soil ~ Testing 
Services, Inc., has recently issued a 12- 
page illustrated, descriptive catalog of 
equipment which is not included in their 
current, illustrated brochure. Among the 
equipment included in the new catalog is 
the Soiltest frame mounted, electric load- 
ing Triaxial Apparatus. Another Con- 
solidation Apparatus illustrated and de- 
scribed in detail is a high-capacity, struc- 
tural steel consolidation loading frame, 
designed to apply a maximum pressure of 
approximately 52 tons per sq. ft. on a 
standard 100 sq. cm. specimen, but can 
be used for all types of consolidometers. 
Other pieces of equipment described are: 
California Bearing Ratio Apparatus; 
dispersion mixers; classification sets; the 
Terzaghi water level for differential settle- 
ment observations; compaction appara- 
tus. 

Soil Testing Services, Inc., 4520 W. 
North Ave., Chicago 89, Ill. 


Pocket Brinell Table—A pocket-size 
Standard Table of Brinell Hardness 
Numbers for a 3000 kg load in the range 
from 682 B.H.N. to 93.7 B.H.N. has been 
published recently by Steel City Testing 
Machines, Inc. A copy of this card is 
available without cost to any interested 
individual who requests it on his company 
letterhead. ‘ 

Steel City Testing Machines, Inc., 
8848 Livernois, Detroit 4, Mich. 


Instrument Notes 


Metal Specimen Containers for Wash- 
fastness Test—Atlas Electric Devices Co. 
has announced that they now have avail- 
able for distribution the new specimen 
containers for the No. 3A Tentative Ac- 
celerated Washfastness Test recently 
adopted by the A.A.T.C.C. This new test 
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employing metal specimen contain’ 
which are cylinders 3% in. in diamete 
8 in. in length, is said to duplicate | 
color destruction and abrasive actior« 
five average commercial or home launy 
ings in just one 45-minute test—one t 
of the time required by old test meth; 
Mounted horizontally, the test speci 
are subjected to a forceful throw, a | 


‘slide, and a strong impact. The use of} 


steel balls in each container and a la/ 
liquor volume ratio also serve to iner 
the abrasive action. | 
Atlas Electric Devices Co., 361 
Superior St., Chicago 10, Ill. 


New Line of Laboratory Microscopey 
Ball bearings and rollers throughout | 
focusing system are one of the outsts! 
ing features of a new line of Laborayg 
Microscopes now in production at Ba ‘ 
& Lomb Optical Co., Rochester, NN 
Called ‘‘Dynoptic Labroscopes,” the » 
instruments also feature a low-posii 
fine_adjustment and a mechanical s’} 
with low controls that enable the operay, 
after setting the coarse adjustment.l 
rest his hand on the table and manipuy 
the other controls in a comfortably 
laxed position. Excellent descriptive ls! 
ature is available from the manufactuj 

Bausch & Lomb Optical Co., 635% 
Paul St., Rochester 2, N. Y. 


Amplifier for Oscillographs—Now a 
able is a new Direct Coupled Ampla 
designed for use in standard 19-inch + 
and having a 7-inch high front pal 
Designated as Model BL-962 by | 
maker, Brush Development Co., the 
strument was designed for use with B| 
Magnetic Direct Writing Oscillograpl: 
studies of such static or dynamic cc 
tions as strains, displacements, pressw 
light intensities, temperatures, and a-# 
d-c voltages or currents. Voltage gaiZ 
the instrument, approximately 1000 tit 
is sufficient to give 1 mm of deflectio‘| 
the oscillograph chart per millivolt inp 

The Brush Development Co., Instrus 
Division 64, 8405 Perkins Ave., Clever 
14, Ohio | 


Hardness Tester—Recently introd‘ 
in the United States is the Isoma Hi 
ness Tester for measuring Vickers Vel 
on small, round, and flat metal parts, « 
tinplate, glass, plastics, etc. This t 
has an automatic weight-selecting de® 
for applying dead weight loads from £' 
1000 g. The minimum thickness of) 
pieces to be tested is 0.0005 in. oH 
diameter for rounds from 0.003 to (! 
in. Maximum distance between inde! 
and table is 222 in. The built-in op) 
measuring system is said to permit 
uring impressions accurately to wy 
0.000004 in. I 

The Cosa Corp., 405 Lexington || 
New York 17, N.Y. | 


Automatic Titrator—A new instrun’ 
said to provide precise, high speed, |} 


automatic titration at minimum cost 
with the least possible use of spa 


September 1/’ 


| 


‘shas been announced. The instrument 
od the ‘‘Autotrator,” is said to perform 
pmatically all the steps necessary to a 
sect titrating technique. Titrant is 

ered rapidly until the end-point ap- 
es, then is restricted, the final por- 
‘being added in progressively smaller 
ments until the true end point is 
hed. Operation is controlled by the 
eman Model 18 pH Electrometer 


) progress of the titration. The Auto- 
‘or employs standard laboratory ac- 
jories and occupies a minimum of 
pratory space. Coleman Bulletin B-223. 

‘oleman Instruments, Inc., 818 Madison 
4 Maywood, Til. 


itles, funnels, culture tubes, flasks, 
Sttes, Petri dishes, microscope slides— 
‘nid to deliver them thoroughly washed 
# rinsed, chemically clean, in a fraction 


‘shwashing. The operator merely 
Ws the proper size of basket, attaches 
jand places basket on drum. The drum 
ries the baskets at 9 rpm Ferris-wheel 
fion. Numerous small jets at one 
' of the tank admit hot, cold, and warm 
ser. Glassware can thus be given hot 
cold rinses as desired, and, in the 
‘um-heated model, can be treated with 
steam as well. Two models are 
dilable, a steam-heated instrument 
Srated on either 115 or 230 volt ac, 
4 an electrically operating instrument 
»rated on 230 volt ac. Both have con- 
tions for hot and cold water and drains. 
etailed illustrated booklet, ‘“The Fisher 
poratory Glassware Washer,” will be 
t on request. 
lisher Scientific Co., 717 Forbes St., 
fsburgh 19, Pa. 


volor Comparison Tubes—Nessler Color 
mparison tubes with interchangeably- 
und cap type stoppers are now being 
‘de by Kimble Glass, division of Owens- 
n0is Glass Co. Both stoppers and tubes 
ve the Kimble shadowless bottom fea- 
2, The use of stoppered Nessler tubes 
| do away with contamination resulting 
m the tendency of some solutions, when 
Sosed to air, to oxidize or form surface 
is. It is not necessary to remove the 
oper when making readings because of 
+ Kimble “‘shadowless bottom.”” When 
ise tubes are filled with liquid and 
wed with a light source beneath the 
te, there are no dark spots to interrupt 
parisons, nor will the bottom distort 
asmitted light. Both standard and 
| form stoppered Nessler tubes are 
ide in three sizes. The low form tube is 
4 under the Kimble catalog number 
iy and the standard under the number 
5 


wens- Illinois Glass Co., Toledo 1, 
50 


infinite Life Geiger Counter—An in- 
jament said to be the first infinite life 
tiger Counter to operate under conditions 
thigh ambient temperature has been 
jiounced by Radiation Counter Labora- 
ies; Inc. Developed for special work, 
stainless steel counter tube is filled 
‘h the infinite life mixture, argon- 
Jon, oxygen, nitrogen, and is cooled by 
stream of water passing around the 
hode. This is designated as the RCL 
‘hoenix’’? Counter, Mark 1 Model 15X. 
scriptive literature is available. 
adiation Counter Laboratories, Inc., 
W. 21st St., Chicago 8, Ill. 


“Pint-Sized” Filter Pump—A new line 
of pint-sized filter pump units in various 
models for the laboratory or plant which 
filters small batches of industrial solutions 
is announced. These units are said to be 
characterized by simple and economical 
operation. The pump, designated “Model 
LSU-5,” can be used for either periodic or 
continuous filtration. The motor is 5 
hp, Universal, 110-volt a-c-d-c sleeve 
bearing. The unit weighs 20 lb. The 
dimensions are 11 by 14 by 12 in. high, 
The cotton filter tubes are made of speci- 
ally processed cotton yarn wound around a 
stainless steel core. The cotton filter 
tubes are resistant to both acid and alka- 
line solutions. The filter tubes come in 
different degrees of fineness. According 
to the manufacturer, small quantities of 
solution as well as expensive solutions may 
be filtered without perceptible loss. The 
filter cylinder holds approximately one 
pint of fluid. The progress of filtration 
ean be seen through the clear lucite 
cylinder. 
pe tee 105-07 150th St., Jamaica 4, 


Cupcase Thermometer—A new Cupcase 
Thermometer, narrow enough to fit into 
two-inch gage pipes in oil storage tanks is 
announced by TAGliabue Instruments 


Division, Weston Electrical Instrument. 


Corp., Newark, N. J. It is designed for 
use in the oil industry where temperature 
is an important factor in determining the 
volume of oil at the time of sale. Known 
as TAG Model 8652, the new thermometer 
has a cup capacity of 100 ml. The thermal 
inertia resulting from this larger capacity 
provides greater resistance to temperature 
change as the thermometer is raised 
from reading depth and passes through 
varying temperatures at other levels. 
The new Cupcase thus permits accurate 
volumetric corrections for readings above 
or below 60 F., the sale price temperature. 
Said to meet all ASTM specifications, 
Model 8652 has a bulb positioned 3 in. 
from the nearest wall of the cup and almost 
centered to provide the greatest possible 
lag. Made of nonsparking metal, the cup 
measures 12 in. in diam. Over-all length 
of the instrument is 16 in. It is available 
in two scale ranges: one from 0 to 180 F., 
(ASTM 59 F—48 T) and the other from 
—30 to 120 F. (ASTM 58 F-48 T). 
Both scales have 1 deg graduations. 

T A Gliabue Instruments Division, Weston 
Electrical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 


INSTRUMENT 
COMPANY 
NEWS. =. 


Announcements, changes 
in personnel, new plants and 
locations, and other notes of interest 


Applied Research Laboratories. Mark- 
ing the first step in a major expansion 
program for Applied Research Labora- 
tories, manufacturers of spectrochemical 
equipment, 4336 San Fernando Rd., 
Glendale, Calif., the completion and oc- 
cupation of a new plant has been an- 
nounced by M. F. Hasler, President. 
Located at 3630 San Fernando Rd., the 


new plant houses the Company’s Quan- 
tometer Instrument Division and is for the 
exclusive manufacture of ARL Quan- 
tometers and source units for production 
control and industrial research. 

Burroughs Adding Machine Co. has 
announced the acquisition of Control 
Instrument Co., Inc., Brooklyn, N. Y., 
designers and manufacturers of electronic 
instruments and fire control devices for the 
U.S. Navy. Control Instrument Co. will 
continue, as a separate corporation, to use 
its facilities for defense production in this 
field. Mr. John J. Hyland will continue 
as President of the company. 

Central Scientific Co. Two scholarships 
for graduate study in physical sciences 
have been awarded by the Central Scienti- 
fic Co. for the academic year 1951-1952. 
The recipient for scholarship at the Mas- 
ter’s degree level, is Mr. Edwin F. C. Cain, 
who will continue his graduate research 
work in chemistry at Michigan State 
College. The predoctoral scholarship 
was awarded to Mr. Josef Anton Hofmann, 
who has been accepted as a candidate for a 
degree of physics at Harvard University. 

Consolidated Engineering Corp., of 


- Pasadena, Calif., has recently published a 


supplement to their regular publication 
“CEC Recordings” for June, 1951. The 
supplement is entitled: ‘‘Welcome to 
Consolidated Engineering,” and gives a 
complete description of the operations of 
this organization largely through a picto- 
rial trip through their new plant. Covered 
in the brochure are: a history of the 
organization and the development of its 
products, administrative setup, engineer- 
ing and research facilities, manufacturing 
facilities, and methods. The firm is widely 
known for its work in mass spectrometry. 
The publication ““CEC Recordings” con- 
tains two articles of interest entitled, 
respectively: “Northwestern University 
Studies Distribution of O'8 in Air with 
Modified Mass Spectrometer,” and ‘‘Mass 
Spectrometer Design Factors.” Also in- 
cluded is a comprehensive bibliography on 
recent articles on mass spectrometer appli- 
cations. 

Fisher Scientific Co. To head its ex- 
panding facilities Fisher Scientific Co. has 
recently appointed Dr. Samuel W. Levine 
as Director of Development. A researcher 
in X-ray and emission spectroscopy, the 
properties of petroleum reservoirs, and 
hydrocarbon thermodynamics, he was also 
active in the development of pioneer micro- 
wave radar systems in World War II at 
the Massachusetts Institute of Technol- 
ogy Radiation Laboratory. 

The Posey Iron Works, Inc., of Lan- 
caster, Pa., has been granted trade regis- 
tration of the name “Lancaster” by the 
U. S. Patent Office. This trademark 
covers a wide variety of equipment manu- 
factured by the Posey Iron Works, Inc., 
including batch mixers, automatic brick- 
forming machines, pallet car loaders and 
its full line of clay processing equipment. 

Scott Testers, Inc. As a result of the 
annual meeting of Scott Testers, Inc., 
held in Providence, June 15, 1951, the 
following officers were announced: The 
newly elected president is David C. Scott, 
Jr., who also continues as sales manager. 
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James M. Scott continues as treasurer and 
production manager. Diana Scott Worth- 
ington becomes secretary. William G. 
Ahlson, who for some time has been ac- 
countant of the firm, is assistant treasurer. 
Other executive personnel remain as before 
Harold W. Horton, general sales engineer; 
Harald R. Rasmussen, in charge of sales, 
research and development of the Mooney 
Viscometer division; Enoch B. Bolton, 
factory superintendent; Robert W. 
Rogers, chief engineer. 

Tracerlab, Inc., W. E. Barbour, Jr., 
president of Tracerlab, Inc., has an- 
nounced that the Kelley-Koett Manufac- 
turing Co., Cincinnati, Ohio, a Tracerlab 
subsidiary, has been appointed exclusive 
distributors of the high voltage X-ray 
equipment for medical therapy and indus- 
trial radiography produced by High 
Voltage Engineering Corp., Cambridge, 
Mass. 


Dr. Edward U. Condon Appointed New 
Director of Research, Corning Glass Works 


ANNOUNCEMENT has been 
made of the appointment of Dr. Edward 
U. Condon, noted nuclear physicist, as 
director of research and development of 
Corning Glass Works. The announce- 
ment was coincident with the acceptance 
by President Truman of Dr. Condon’s 
resignation, effective September 30, as 
Director. of the National Bureau of Stand- 
ards, Washington, D. C. 

The announcement stated that the 
appointment of Dr. Condon to direct 
Corning Glass Works’ broad research and 
development activities is another step in 
the maintenance of the company’s posi- 
tion as a leader in glass research and the 
manufacture of technical and consumer 
glassware. It was also noted that Dr. 
J. T. Littleton, vice-president and until 
now director of research and develop- 
ment, will become general technical ad- 
viser. In this capacity he will be avail- 
able to all departments of the company and 
its subsidiaries for advice on technical 
problems. 

Corning Glass Works, with Dr. Littleton 
as its representative, has been a member 
of ASTM for many years. 


Materials Shortages 


AN ARTICLE appearing in 
the July issue of Materials and Methods 
deals with a timely and serious subject 
“How to Overcome Materials Shortages.” 
This article is intended to help those whe 
are faced with this problem by bringing 
together in one place the following infor- 
mation: Ways and means of overcoming 
shortages; suggestions on conserving or 
replacing specific scarce materials ; where 
and how alternate materials can be used ; 
case histories describing how some leading 
manufacturing companies are licking the 
shortages problem, and a reference table 
listing specific alternate materials for speci- 
fic products. 
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Unper the title “Meeting 
Defense Goals, A Must for Everyone,” 
Charles E. Wilson, Director, Office of 
Defense Mobilization, on July 1 made 
his Second Quarterly Report to the 
President. Some of the material 
stressed in that report (bold-face type 
from the report) is noted here. 


The Mobilization Pattern Takes Shape. 
Three Areas of the Free World Are 
Critical 
As we and our partner nations now 

tackle the difficult problem of control- 
ling and distributing our resources, all 
of us must remember the fundamental 
fact that the free world is being men- 
aced as a whole and that it must re- 
spond as a whole. 

In the build-up of free world strength, 
there are three critica] areas: 

1. Western Europe—where the ob- 
ject is strength in being, mobilization, 
capacity, and political stability suf- 
ficient to deter the Soviet Union from 
attempting to seize a center of indus- 
trial power second only to that of the 
United States. 

2. The nations of the Middle Hast 
and Asia outside the Communist 
world—where the object is a state of 
political and economic health which 
will strengthen each nation internally 
against the threat of Communism and 
enable it to make its maximum contri- 
bution to the common defense. 

3. The Western Hemisphere—where 
the object is a tremendous develop- 
ment of military and economic strength 
not only to serve the defense of this 
area but also to provide a central source 
of support for defense efforts among all 
free countries. 


Progress toward military and eco- 
nomic power in Western Europe has 
been substantial in every way in which 
such power can be measured—higher 
military budgets, greater production, 
more men in service. 


Vital Materials 


In some cases, there simply are not 
enough raw materials now being pro- 
duced in the world to support all of the 
essential needs of all free countries, 


In the case of supplies which we con- 
trol, we are willing to share where 
sharing is needed. 


Questions as to what is “equitable” 
as among the requirements of all con- 
suming countries will have to be faced 


Meeting Defense Goals 


their normal freedom. 


and answered constantly as long 
shortages continue to hamper the del 
fense mobilization of the free world. 


Inflation 


Our price control policy must b 
both firm and flexible. We will not, 
hesitate to make price adjustments 
promptly where the case for them ig 
clear. But if we do not achieve sta, 
bility of the price structure as a whoi 
we shall not have the freedom to mak 
needed adjustments. An aimless up+) 
ward drift of prices would serve no use 
ful purpose whatever. 


Freedom Gains Strength 


The threat of Communist aggressio 
can be countered if the nations of th 
free world marshal their physical anc 
spiritual resources. Collectively, th 
countries outside the Communist blod¢ 
possess a superiority in all the factor 
that go into economic  strength— 
skilled manpower, raw materials, an 
capacity to produce. Events sinea 
Korea have demonstrated their will to 
defend their freedom and hold back the] 


M 
(i 


forces of enslavement. 


| 
Meeting Goals Demands Nationas 
Unity 


No one in this Nation believes mors: 
firmly in our free economy than I dod 
No one has less liking for controls. Busi 
during the defense period, we cannow 
permit economic forces to operate witli 


L 


But there is no room for patience ir) 
dealing with the man or the grouy 
whose complaint is simply that he les: 
his opportunity to gain at the expens 
of the rest of the country. 


And the program must go forwari! 
with the same force whatever happens 
in Korea. The assault by Soviet Co 
munism in that corner of the globe wav: 
but an episode in the long-term strugg}{! 
in which we are engaged. 

If a truce is reached in Korea, or eve 
if peace is fully restored in that coum 
try, new aggressions are always possiblli 
anywhere along the broad perimeter c) 
the Soviet empire, and any of thes# 
could lead to a global war. We darz 
not slacken the pace of defense mobilizaz 
tion until the strength of the free worl! 
is sufficient to meet any attack. 


Copies of the complete report available fror#: 
Superintendent of Documents, U. S. Govere! 
ment Printing Office, Washington 25, D. C., « 
30 cents a copy. i 

iit 


Advice from One Who Knew 


FrrMxy chiseled in the beau- 
tiful wooden pedestal supporting the bust 
of Alexander Graham Bell in the lobby of 
the Bell Telephone Laboratories Building 
at Murray Hill is a thought-provoking 
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lh 
statement from this genius who co! 
buted so much to our comfort and sci 
fic advancement. Here it is: | 


“Leave the beaten track occasion h 
and dive into the woods—you will | 
certain to find something that you tt 
never seen before.” i) 


I) 
September 1 


_ Some Recent Observations in Micro-Hardness Testing 


it 1 growing interest 
nlayed in micro-hardness testing dur- 
‘the past few years is proved by the 
se number of technical papers pub- 
‘ed on the subject. These papers 
jer outline new types of micro- 
‘dness testers or deal with fresh ex- 
ence gained and problems en- 
tered in the application of the 
nod, 
‘here are many reasons for the in- 
‘sed interest in the method. The 
4st important is that the method has 
le it possible to measure the hardness 
bjects and materials which previ- 
were beyond the scope of hardness 
vers, as for example, very small 
yeimens, thin surface layers, foils, 
‘tle materials, welds, cold-worked 
«ts of a specimen, and the individual 
jus of a microstructure. The method 
» enables one to study diffusion 
cesses and crystallic segregations 
4 has been used in mineralogy (1, 2, 3)? 
¢ dental technology (4). 
. further reason for the increased 
est in the method lies in the greater 
ght it gives into the complicated 
olem of hardness. The enthusiasm 
ome authors, however, has undoubt- 
7 been too great, leading them to 
w conclusions too quickly. 
ince some contradictory results have 
a published, it is important that 
her studies be made of the factors 
nencing the results of micro-hardness 
ing. The results of some investiga- 
's made in the laboratory of the 
inkfors Works of the Uddeholm Co., 
den, have been published earlier (5). 
se investigations have since been 
tinued, and the present paper deals 
aarily with these later results. One 
ae main problems encountered is the 
istion of the load-dependence of the 
rimess number, which is extremely 
jortant from many points of view. 
3 question will in turn lead to con- 
ation of the interesting and as yet 
wholly explained question of elastic 
‘very after making the hardness 
‘ntation. 


‘E.—DISCUSSION OF THIS PAPER I8 
ITED either for publication or for the 
ition of the author, Address all communica- 
‘ ASTM Headquarters, 1916 Race St., 
Adelphia 3, Pa. 

Translated from the Swedish original by 
.. Olsen, Vice-President, Uddeholm Company 
merica, Inc., New York, N. Y. 

Jhief Metallurgist, AB Svenska Metallver- 
, Oweded formerly with the Udde- 
1 Co., Munkfors Works. 

(he boldface numbers in parentheses refer to 
ist of references appended to the end of this 
bs 
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By E. Bérje Bergsman’ 


Srupy or Factors INFLUENCING 
Micro-Harpness Trsting 


Calibration with a “Siegbahn” 
Spectroscopic Grating: 


An outstanding problem of micro- 
hardness testing is the calibration of the 
optical system used. This calls for a 
great deal of work, because the reli- 
ability of results of measuring the dimen- 
sions of the indentation is naturally 
dependent on how accurately the cali- 
bration has been performed. The im- 
portance of the accuracy of measure- 
ment is especially clear when it is kept 
in mind that the hardness number is 
inversely proportional to the square of 
the impression diagonal. 

A proof of the necessity of doing some- 
thing on this score is seen in the result 
of a comparison performed with a series 
of micro-Vickers impressions in hard- 
ened steel. The impressions were made 
at Munkfors with a Bergsman micro- 
hardness tester (6) with loads of 500, 
200, 100, 50, and 25 g, and were meas- 
ured both at Munkfors and in some 
American laboratories. The results 
have now been received from two 
American laboratories and are given in 
Table I. 

The question of correctness of the 
values presented will not be discussed 
here; it can be noted, however, that 
the agreement between the values is ac- 
ceptable in certain cases, especially for 
the larger impressions (approximately 
30 »). For the smaller ones (approxi- 
mately 7 ») the greatest deviation was 
about 7 per cent, which is rather serious. 

For calibration purposes, an ordinary 
stage micrometer is commonly used 
consisting of a scale graded on a metal 
surface, where 1 mm is divided into 100 
divisions. These stage micrometers are 
intended for determining the magnifica- 
tion in the microscope and they therefore 
call for only moderate accuracy. A 
more accurate calibration method is 
necessary for the following reasons: 

1. The stage micrometers are too 
coarsely grated. Whether sight is taken 
at one edge or the other of the grated 


line it is difficult to get an accurate meas- 
urement. 

2. Stage micrometers of different 
manufacturers do not always give 
results that agree. Therefore it has been 
impossible to base these investigations 
on any commercial stage micrometer. 

It is known that gratings for spectro- 
analytical purposes (optical gratings) 
possess a very high degree of accuracy. 
The spacing of lines of these gratings, 
however, is in general too fine for adapt- 
ing them to calibration purposes. 

Optical gratings of very high accuracy 
are made in Sweden at the Nobel Insti- 
tute of the Royal Academy of Sciences 
in Stockholm. The Institute owns two 
grating machines, one for 576 and one 
for 1400 lines permm. The first of these 
machines could be adjusted for 288 and 
144 lines per mm, which was considered 
suitable for the present investigation. 

A calibration grating was specially 
made by Prof. M. Siegbahn, head of the 
Nobel Institute. In addition to its 
high accuracy (the line space has a 
tolerance of 0.01 to 0.001 »), this special 
grating has proved to possess the follow- 
ing advantages over the ordinary stage 
micrometers: 

1. The finer spacing (288 lines per 
mm) has been found especially suitable 
for calibrating for small Vickers im- 
pressions. The coarser spacing is more 
advantageous for calibrating when_ 
larger impressions are considered. 

2. The Siegbahn micrometer was 
grated in four groups of lines, with 
gradually increasing load on the grating 
diamond. This enables a better adapta- 
tion to the optical system used. 

3. The lines are finer and thus facili- 
tate a more exact setting of the meas- 
uring rideaux (or hair lines) than is 
possible with the ordinary stage mi- 
crometers. 

A comparison between the appear- 
ance of two kinds of gratings is given 
in Fig. 1 at approximately 1030 x 
magnification. 

In the Siegbahn stage micrometer, as 
seen in Fig. 1, there are well-defined 
“grooves” which may be projected more 


TABLE I.—LENGTHS OF DIAGONALS OF Ee ERS IMPRESSIONS IN HARDENED 


Uddeholm Co. 


Indentation 


American Laboratory I 


American Laboratory II 


Load, Length of Length of Deviation from Length of Deviation from 
Z Diagonals, Diagonals, Uddeholm, Diagonals, Uddeholm, 
u BL per cent Le per cent 
(00) Grane 82.02 32.09 +0.2 31.55 —-1.5 
200 eee 20.07 20.12 +0.3 20.23 +0.8 
MWOG peeoe 14.07 14.12 +0.4 14.15 +0.6 
BOM acs . 69 9.85 +1.7 9.92 +2.4 
2B ices sae 6.72 6.88 +2.4 Walt +6.7 
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(a) An ordinary stage micrometer. 


(b) A Siegbahn stage micrometer, 144 lines per mm. 


Fig. 1—Comparison of Gratings Between an Ordinary Stage Micrometer and a Siegbahn 
Stage Micrometer ( X 1030). 


sharply against the measuring rideaux 
or the hair lines than when using an 
ordinary stage micrometer. 

One ocular screw micrometer of the 
rideaux type was calibrated in combina- 
tion with three objectives (one dry ob- 
jective and two oil-immersion objec- 
tives) in a metallographic microscope. 
In connection with the calibration, the 
identification numbers of the different 
optical parts were put down, as well as 
all data concerning illumination, filter, 
shutter, etc. Precautions were taken 
at the subsequent measuring of the 
Vickers impressions to ensure that all 
these factors were identical. 

Five observers took part in the cali- 
brating work, each of whom took five 
readings. The readings were then re- 


argo 


; 


peated with a time interval of, in gen- 
eral, one day. In certain cases a number 
of such measurements were performed. 
Precautionary measures were taken 
against erroneous readings in the calcu- 
lation of the mean value by using fre- 
quency diagrams and eliminating too 
high or too low values. Figure 2 gives 
a calibration curve from one of the 
measuring systems used. Each value 
represents an average of at least 50 
readings, and in some cases up to 135 
readings. 

The remarkable thing is that the 
measuring factor, as shown in Fig. 2, 
is not a constant, being smaller for 
small distances than for larger ones. 
This can be attributed to some irregu- 
larity in the measuring system. The 


i 


i 


M/CROMS/OCULAR DIVISION 


: 


700 200 


OCULAR RE. ADING, D/V/S/ONS 


Fig. 2.—Calibrating Factor “Microns/Ocular Division” versus the Ocular Reading or 
One of the Measuring Systems Used. 
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cause is a constant, small deviation) 
the zero-point. The measuring ride; 
in the ocular micrometer are situate: 
different planes and have to overlay 
prevent any light to be seen. The e 
has a great influence at low ocular re: 
ings but decreases at higher. The pra 
cal consequence of the measuring fact 
being a constant over the whole ra; 
may be illustrated by the followsee 

ample. 

It is assumed that the hardness 
specimen shall be determined with s) 
a load that the impression amounts 
approximately 10 4, corresponding 
approximately 70 ocular readings, 
measuring factor in this ease will i 
be 0.1460 « per ocular reading. If 
calibration had been performed y 
about 200 ocular readings, the faf 
would have become approxima 
0.1490 » per ocular reading. With 
latter factor the diagonals in the 1 
impressions would have turned 
0.1490—0.1460 or 2 per cent lon) 
which in turn would have gi 
a hardness number approximatel: 
per cent too low. Instead of obta 
a Vickers hardness of 900, one would; 
tain a hardness of 860, a difference 4 
even from a practical point of view i 
importance. 

The consequence is that a calibray 
with an accurate and suitable s’ 
micrometer in the whole range of my 
urements is necessary for precision wi 


Importance of Loading Speed: 


After the calibration had been ¢ 
test’ was performed 
determine the effect of the loading s; 
on the hardness number. This ; 
applied first to the micro-hardi 
tester, previously described (6), 
second, to a Vickers hardness 
constructed by the author for tes 
with loads above 500 g. The 
range is 500 to 5000 g, and the ind 
tion loads are obtained by direct 1} 
ing. (See Figs. 3 and 4). 
The effect of speed was investig: 
at three different indentation 10 
namely 25, 200, and 2000 g. The s 
men was hardened carbon steel || 
0.87 per cent carbon, tempered at 5t/ 
Figure 5 shows the results of the 
Effect of the indentation speed is # 
noticeable at the smallest load (&! 
which is to be expected since the’ 
namic effect should play a larger! 
here than at higher loads. It is ¢/! 
quently necessary to take the ind/ 
tion speed into consideration, am! 
meet this condition a drive device! 
prepared that produced an indenti! 
speed of 0.04 mm per min, which 
used for the subsequent tests. Ac) 
ing to experience gained in pra 
testing it has not been necessary 
a special drive device in order to 
a usable indentation speed. A ¢ 
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Quired practice of correct testing is 
Hicient. A faulty practice is at once 
Hdenced by too low values and an 
‘normal deviation of the hardness 


i 


mbers. 
‘quired Contact Period: 


‘in addition to the indentation speed 
> time of contact needs to be consid- 
d. According to generally accepted 

yuctice 15 sec seems to be the time most 
Jely used. A shorter contact period, 
wever, would be desirable not so 
ich from the saving of time but for 
» reason that micro-hardness testing 
very sensitive to vibrations. If the 

dness testing time can be shortened 
risk of error due to incidental 
erations will be minimized. ‘This 

Nsideration was regarded as so essen- 

i that a special study was made of the 


4. 4.—Directly Loaded Hardness Tester 
| for Loads Between 500 and 5000 g. 
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Fig. 3.—Bergsman Micro-Hardness Tester (6) Load Range 0.5 to 500 g. 


required contact period on three differ- 
ent kinds of steel, hardened steel, 18-8 
steel, and soft iron. On these materials 
it was found that the duration time can 
be shortened from 15 to 5 sec, or even 
less. It is recommended, however, that 
everyone faced with the same problem 
when testing other materials should 
investigate whether a shortened time of 
contact is permissible. It is possible 
that a fully developed impression will 
not occur in all materials in 5 sec. 

The fact that a contact period shorter 
than 15 sec is permissible agrees with 
data in the booklet furnished with 
Hanemann’s micro-hardness tester (24). 
Risk of Vibrations: 

That vibration is the béte noire of 
micro-hardness testing has been pointed 
out earlier by many investigators (5, 7, 
8, and others) but it is so important 
that it is emphasized again. This fact 
has still not been clearly realized by all 
those engaged in micro-hardness test- 
ing. In all chemical laboratories it is 


understood that analysis scales must be 
carefully protected from vibration. 
Similar precautions must be taken in 
the metallographic laboratory with re- 
gard to the micro-hardness tester. If 
this is neglected the measuring results 
will hardly be of any value. 


Preparation of Specimens: 


It is now generally recognized that 
the preparation of the specimen to be 
tested has a great influence on the result 
of a micro-hardness test. This is easy 
to understand especially for materials 
which are known to harden when cold- 
worked—for instance, materials such 
as aluminum, copper, iron, austenitic 
steel, etc. The necessity of exercising 
care also in the preparation of specimens 
of harder materials is shown by the 
following example: 

Two specimens of a plain carbon steel 
with 0.96 per cent carbon were ground 
on emery paper to number 000. The 
specimens were then hardened from a 
temperature of 775 C and tempered at. 


1/100 C for 10 min. After hardening 
and tempering, the two specimens were: 
ground on stationary paper Nos. 2, 1, 
0, 00, 000. One of the specimens was 
subsequently polished mechanically and 
the other electrolytically. The result 
of micro-hardness tests is reproduced in 
Fig. 6. 

The black dots and squares show the 
values obtained from measuring with 
Leitz 2-mm objective, the others from 
measuring with a Leitz 1/7a objective. 

It can be seen from Fig. 6 that the in- 
fluence of the specimen preparation is 
very pronounced. 

Whether the result shall be inter- 
preted as the effect of cold-working is 
a subject of discussion. Other changes 
in the surface layer are also possible. 
Wiester (9) has pointed out that the 
surface layer under certain conditions 
can undergo important chemical 
changes. After the grinding of iron and 
steel specimens, he found it possible to 
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LOADING SPEED, MM PER MIN 
Fig. 5.—Effect of the Indentation Speed on the Hardness Number at Three Different 


Indentation Loads (25, 200, 2000 g). The Impressions Made in the Hardness Testers 
According to Figs. 3 and 4. Hardened and Tempered Steel with 0.87 per cent C. 
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in the preparation of the specimen in lower curve, which applies to the e 


HEO 
micro-hardness testing. This is of tropolished specimen, gives a disti 


00 O——0 MECHANICAL POLISH/IVE | 
1080 | oe —--0 euecreaLy rica POLISHING special importance when small loads indication of load dependence. Thust 
are used. low indentation loads higher hardnj 
numbers have been obtained than 

Errect oF LoaD ON THE HARDNESS heavier londe: 


NUMBER This circumstance is of great imp 

Consideration of Fig. 6 brings up tance, since the practical utility 
another question, namely, the effect of micro-hardness testing is connec 
load on the hardness number. The with the extent to which the hardnj 
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VICKERS HARDNESS NUMBER 
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Fig. 6.—Influence of the Specimen Prep- 
aration on the Hardness Number at Some 
Indentation Loads. Testing of Hardened 
Steel Tempered at 100 C, 0.96 per cent C. 
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detect a significant increase of the nitro- 
gen concentration in the surface layer. 
This absorption of nitrogen was as- 
sumed to be connected with the increase 800 
of temperature in the specimen, due to F as 25 50 ibe Pee Pov Pe 
grinding, which enabled the surface to 


dissolve nitrogen. That absorption of ee Be Sicha) es a(M 4) and U d (Caleut 

Sri ld ; ; ig. 8.—Hardness Numbers from Recovere easured) and Unrecovere culata 
1 ees ae fet a ee ea ae Vickers Impressions. Carbon Steel 0.96 per cent C, Hardened from 775 C, 10 M/ 
came It ae nice a ee Quenching in Water, Tempered at 100 C, 10 Min. Electrolytically Polished. 


given example more metal is removed 
by ~electrolytical polishing than by 
mechanical polishing. Through sepa- 
rate tests it has been shown that electro 
polishing in the apparatus used and de- 
scribed in reference 10 removed approxi- 
mately 12 , thickness of surface, and 
the mechanical polishing approximately 
2.5 u. Whatever the explanation, Fig. 
6 shows that great care must be taken 
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Fig. 9.Hardness Numbers from Recovered (Measured) and Unrecovered (Calcula z 
Vickers Impressions. Austenitic Stainless Steel with 18 per cent Cr and 8 per cent { 
Polished and Afterward Soft Annealed in Vacuum (1.050 C) and Electrolytically Polish: 
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Fig. 7.—Indentation-Difference Meter for Fig. 10.—Hardness Numbers from Recovered (Measured) and Unrecovered (Cae 


pee grey’ pubtession Depth Under Load Vickers Impressions. Low-Carbon Iron (0.05 per cent C). Polished and Afterward 
g. Annealed in Vacuum (700 C) and Electrolytically Polished. | 
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‘mber is affected by the load. An 
act knowledge of the effect of load on 
» hardness number is necessary for 
awing safe conclusions from the tests. 
Published investigations by the Ger- 
am authors Hanemann, et al. (11), 
wnhardt (12), Bischof and Wende- 
‘tt (7), and the American Knoop, 
ters and Emerson (13), Tate (14), 
ibault and Nyqvist (15), and Brodie 
}) show agreement. All of them have 
‘md a load dependence in the direc- 
‘yn indicated by Fig. 6. A similar 
fsult was arrived at by the Austrian 
nitsch (2). 
{An investigation by Campbell, Hen- 
yrson, and Donleavy (17), however, 
ve results contrary to those of the 
yove-mentioned authors; with de- 
easing load they obtained decreasing 
jrdness numbers. 
~Bergsman (5) also found a load de- 
‘ndence in soft-annealed 18-8 steel 
‘d soft-annealed iron which agrees 
th the results of Hanemann and 
thers. In the testing of some other 
vaterials, however, hardness numbers 
e obtained which were unaffected by 
je indentation load. 
Because of the contradictory results 
+ was considered desirable to carry 
t a special investigation on this 
mnt. New tests were made, with the 
*ghest possible accuracy on hardened 
eel (that is, martensite), on soft- 
mealed 18-8 steel, and soft-annealed 
m. The calibrating factors obtained 
‘ith the aid of the Siegbahn grating 
are used, and advantage was taken of 
ve practical experience already gained. 
‘In brief, the new tests have confirmed 
‘at decreasing indentation loads give 
vereasing hardness number. Better 
mrespondence has thus been achieved 
th all the authors mentioned except 
‘ith Campbell, et al. The test results 
ve reproduced in Figs. 8, 9, and 10. 
Apart from the consequences of the 
ject of load, which sometimes is of 
vactical importance, the question is 
so of theoretical interest. Many 
thors have dealt with the question 
ad, in the main, two interpretations 
ave resulted. No consideration is 
ae here to the explanation sometimes 
fered, that the preparation of the 
a would influence the result. 
) is source of error has been clear to 
ost of the authors and has been elimi- 
uted in one way or another. 
One of the interpretations of the load 
ypendence, which on the whole has 
sen accepted by German authors 
1, 12, 18) and also by some Americans 
.9), is that Meyer’s analysis (20) is 
plicable to the Vickers test. The 
ther interpretation is that the elastic 
overy upon release of load plays a 
art. 
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Meyer's Analysis for Explaining the 

Load Dependence: 

The application of Meyer’s analysis 
to the Vickers test in order to explain 
the load dependence must be regarded 
as incorrect. The fact that Meyer’s 
analysis applies only to spherical in- 
denters, such as in the Brinell test where 
there is no geometric similarity at dif- 
ferent impression depths, should invali- 
date its adoption in Vickers testing. 

Further proof that the explanation is 
not correct is provided if the conse- 
quences of the erroneous application of 
Meyer’s analysis are drawn, as follows: 

Meyer’s equation (for a ball-shaped 
indenter) is 


UTE SSCs oe aOR (1) 
where: 
P = load in kg, 
d = diameter of indentation in mm, 
a = aconstant, dependent on the prop- 
erties of the material tested, and 
n = a constant, dependent on the capac- 


ity for cold work of the mate- 
rial, 

The exponent n is thus a measure of 
the capacity for cold work; ifn > 2 the 
material is characterized by the hard- 
ness increasing from cold-working. 

Now, if Meyer’s analysis is applied 
to the Vickers test, there will be such a 
load dependence at micro-hardness 
testing as to produce n < 2, which 
would signify that the material in ques- 
tion becomes softer after cold-working. 
Practical experience of course shows the 
contrary to be the case. Onitsch (2) has 
even been able to show that the expo- 
nent 7 has certain values in micro-hard- 
ness testing and others in macro-hard- 
ness testing. This would result in a 
distinction between the conception of 
micro-hardness and macro-hardness. 
Such a distinction is artificial and does 
not exist in reality. 

The applying of Meyer’s analysis 
therefore cannot be used for explaining 
the load dependence. This was pointed 
out earlier by Bergsman (5), pp. 604, 605. 

The other explanation of the load de- 
pendence is that it is caused by elastic 
recovery after releasing the load. 


Exuastic RECOVERY AND Irs 
SIGNIFICANCE FOR INTERPRETING THE 
Loap DEPENDENCE 


The significance of elastic recovery in 
hardness testing has been the subject of 
much discussion. So far no definite solu- 
tion has been given. This is a funda- 
mental question and no type of hard- 
ness testing has any real foundation so 
long as the question of elastic recovery 
remains unsolved. 

Probably no better illustration is 
given of this problem than that offered 
by the now classical example of hard- 
ness testing of rubber. If an attempt 
is made to determine the Vickers hard- 
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ness of a piece of rubber in the custom- 
ary way, it will be found that the dia- 
mond indenter does not make any meas- 
urable impression, The logical conclu- 
sion would then be that rubber is at 
least as hard as diamond, which of 
course isabsurd. The great elasticity of 
rubber and the resultant recovery are re- 
sponsible for obliterating the impression. 

On the other hand, it is known that 
metallic materials possess many vari- 
ants of hardness and elasticity. Hard- 
ened steel possesses both great hardness 
and high elasticity. Annealed alumi- 
num is soft and has low elasticity. 
There are also examples of materials 
which are hard and have a low elastic- 
ity, and those which are soft and have 
a high elasticity. 

The objection that can be raised 
against the most commonly employed 
hardness testing methods—Brinell, 
Vickers, Rockwell, ete——is that only 
the size of the permanent or plastic 
deformation is obtained. Although the 
conception of hardness is a very com- 
plex problem, and the hardness number 
is not a real material constant, it might 
be possible to gain better information 
about materials if the hardness test 
could determine the sum of the elastic 
and the plastic deformation. The hard- 
ness numbers obtained on this basis 
would then in most cases be smaller than 
those now obtained. The amount by 
which they are decreased would then 
be a measure of the elastic deformation. 

It would naturally be an advantage, 
if it were possible by means of direct 
determinations, to obtain a hardness 
number that included both the elastic 
and the plastic deformation. At first 
sight it seems possible to reach this 
goal through depth measurements under 
load and after unloading. The impres- 
sion depth obtained under the former 
condition would then correspond to the 
hardness number looked for, whereas 
the impression after unloading would 
represent merely the amount of the 
plastic deformation. 

Devices for the application of this 
principle have been described earlier 
(7). They do not seem, however, to 
have been used to any great extent. 
Nevertheless, the idea was considered 
worthy of further study and an indenta- 
tion-difference meter was built, as 
shown in Fig. 7. 

The indenter is a Vickers diamond and 
the measuring device is a special Micro- 
kator as described by Abramson (21). 
Each division represents 0.1 » depth of 
impression. 

A minor load of 100 g provides the 
reference level. The main load applied 
subsequently was 1900 g, the total load 
being thus 2000 g. By direct measure- 
ments after each test it was possible to 
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determine and to make corrections for 
the unavoidable resilience in the device. 

Tests were made on hardened steel of 
different tempers. It was found that the 
elastic recovery in the impression depth 
after unloading amounted to almost 30 
per cent for the hardest specimen, with 
a Vickers hardness number of 890, and 
8 per cent for the softest specimen with 
a Vickers hardness number of 175. 

The measurements thus showed that 
martensite is both hard and elastic, 
which was known before. The results 
are in full agreement with those earlier 
obtained by Bischof and Wenderott (7). 

The question is whether it is permis- 
sible to base the hardness number on the 
impression depth under load—that is, 
the hardness number which should show 
the sum of the elastic and the plastic 
deformation. 

This can only be settled by determin- 
ing the actual size of the impression 
under load. To do this a method was 
tried, which has also been used before 
(7, 22). Before the indentation was 
made, the Vickers diamond was coated 
with ammonium chloride* which was 
allowed to sublimate and deposit on the 
diamond. The length of the upper edge 
of the part of the diamond that had been 
in contact with the steel was then meas- 
ured. Difficulties arose in securing a 
thickness of the ammonium chloride 
layer that would permit the desired 
accuracy of measuring. It could never- 
theless be ascertained that the recovery, 
if any, could not be of such amplitude 
as that indicated by the depth measure- 
ments. The explanation of the great 
recovery measured must therefore be, 
at least in part, that the regions around 
the actual impression are also depressed 
elastically. 

The efforts to arrive at a more correct 
hardness number than the usual one 
through direct determination by the 
indentation depth meter were thus un- 
successful. The measurements had not, 
however, given any proof that the elastic 
recovery did not exist. The ammonium 
chloride tests showed only that the elas- 
tic recovery in the impression diagonal, if 
any, must be very small. An improved 
technique was therefore required. 

It appears possible to throw light on 
the question by means of the following 
approach. 


Tate’s, Tarasov’s, and Thibault’s Inter- 
pretation of the Load Dependence and 
of the Part Played by Elastic Recovery: 


Tarasov and Thibault (16) have given 
a theoretical interpretation of the ex- 
perimental data published by Thibault 
and Nyqvist (15), who determined the 
hardness of certain hard materials with 


.§ Brodie and Smoluchovski (22) coated th 
diamond with a thin layer of graphite. : 
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a Knoop indentation diamond. The 
softest material tested was hardened 
steel of about 60 Rockwell C, the hardest 
was boric carbide. By using different 
indentation loads Thibault and Nyqvist 
could ascertain very pronounced load 
dependence. Higher hardness numbers 
were obtained at low loads than at heavy 
loads. ; 

In their theoretical interpretation 
Tarasov and Thibault followed a line 
of thought, which had also been pre- 
sented earlier by Tate (14), namely: 
proceeding from the fact that the form 
of the impression is independent of the 
indentation load and size of the impres- 
sion, it is assumed that the stress dis- 
tribution around the corners of the un- 
recovered impression should be the same 
no matter what the load. Since the 
stress distribution ought to be the factor 
that determines the elastic recovery, the 
amount of the elastic recovery should be 
independent of the indentation load. 
- The consequence of this assumption 
is that it should be possible to obtain 
the diagonal length of the unrecovered 
impression by adding a constant correc- 
tion length Al to the measured diagonal 
length. 

The length Al can be obtained accord- 
ing to the following calculations: 

The measured (recovered) hardness 
number Hm is, as is well known 


where: 


P = indentation load in g, 

d m= measured (recovered) length of 
diagonals in uw, and 

constant which depends on the 
form of the indenter. 


k 


The unrecovered hardness number Hu is, 
in analogy with this, 


where di = the unrecovered length of 
diagonals in u. However, 


Gh Gs SE IND vaso 508s 4 (4) 
and thus 
Hee pete ee (5) 
u (ken Je Al)? ee we se 


From Eqs 2 and 5 is now obtained 
ie dyn? 
Bea ce (6) 


In Eq 6, Hm and dm are obtained 
through direct measurements. By in- 
serting values obtained with different 
indentation loads in micro-hardness 
tests, and through combination with 
equations systems having Hu and Al as 
unknown, it will be possible to solve 
Hand Al. For reducing the influence 
of measuring errors as much as possible, 
an average value should be computed 
from the solutions of a number of equa- 
tion systems according to the least 
square method. 
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The values of Al obtained by Taras; 
and Thibault varied between 2.5 and 
yw. The Hu values (unrecovered ha) 
ness numbers), which could be calé 
lated with the value of Al known, pro 
to be independent of the load. 
seems to prove the correctness of ¢ 
line of thought along which Ta 
Tarasov, and Thibault have wor 
and is thus worthy of further study. 


Some Further Studies of the Load 1} 
pendence of the Vickers Hardni 
Number and Calculation of Hu and i 


Tarasov’s and Thibault’s investiji 
tion concerned a Knoop _ indent 
Identical conditions, however, ought) 
exist for the Vickers diamond, althousi 
owing to the shape of the Vickers d) 
mond, smaller values of Al should ( 
expected. A less pronounced load | 
pendence should therefore be found\ 
testing with a Vickers diamond th 
with a Knoop diamond, which is a) 
the case (14). i} 

The conditions of Vickers testing hz 
been studied in more detail on harder 
steel, annealed 18-8 steel, and anneap! 
iron. The results of these tests are ¢ 
produced in Figs. 8, 9, and 10. ! 

The hardened specimen was polislis 
electrolytically. The specimens of / 
two softer materials were first grovi 
and polished in the cold-drawn sty 
after which they were annealed irj 
vacuum and then polished electroly) 
cally. Therefore the load depende: 
found is certainly not due to a eq 
worked surface layer. 

Tn all the tests the measured (that 
recovered) hardness numbers, Hx, ir} 
cated a pronounced load dependers 

The unrecovered hardness numit 
Hx, which was obtained through caleid 
tion, varies for the hardened steel (iif 
8) within 20 Vickers numbers, thatal 
within approximately 2 per cent, in 7 
load range 50 to 2000 g. The hardri 
number Hy can thus be regarded ( 
independent of the load within i} 
range. Hu for a 25-g load falls sligky 
outside the range, which can be | 
plained through unavoidable errors; 
measurement on the short impress# 
diagonals that result. The impress? 
diagonal for this load is about 7 un. | 

For the 18-8 steel (Fig. 9) and |) 
soft iron (Fig. 10) a practically const#: 
H, value was obtained within the I) 
range 25 to 2000 g and 50 to 2000 
respectively. 

The deviations in the Hu value at 
lower loads are noticeable and can! 
be explained by measurement omy 
alone. It can possibly be due, at le: 
in part, to disturbances caused by / 
measuring being performed on a pe 
crystalline instead of a monocrystal|) 
material. Other complications are ¢ 
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piling up” and “sinking in” round the 
» pressions. 
Despite the deviations found at the 


med that the results obtained by 
ate, Tarasov, and Thibault can be ap- 
jlied also to the Vickers testing. 

| Two questions which have been 
joubtful, namely, those relating to the 
tause of the load dependence and to the 
art played by the elastic recovery in 
Vickers testing, have thus been solved 
ty the light thrown on these phenomena. 
| With knowledge of the Al value for 
‘ifferent structures it would further- 
hore be possible to obtain a hardness 
‘umber which is independent of the 
fdentation load—something that must 
Ye regarded as an advantage. 

| The elastic recovery in the Vickers 
‘est has also been determined experi- 
hentally by other methods. Bischof 
‘nd Wenderott (7) have made very ex- 
‘austive investigations in which it was 
iscertained that the recovery was most 
Sronounced in the direction of the depth 
»ut could also be detected in the direc- 
jion of the dfagonals. Tate (14), 
Brodie and Smoluchovski (22), have, 
through direct measuring on the in- 
Jenter, also been able to detect that 
here is an elastic recovery in the direc- 
on of the diagonals. 

Bernhardt (12), on the other hand, 
as not found any change in the length 
f the diagonals after unloading. As 
ointed out by Bischof and Wenderott 
7) this result can be explained by com- 
ications caused by “piling-up” or 
sinking-in” around the impressions. 


SUMMARY 


In this paper some of the factors re- 
ponsible for lack of agreement of results 
4 micro-hardness testing have been 
iore closely examined. Thus, the in- 
uence of indentation speed, the length 
the contact period, shocks, vibra- 
ions, and the specimen preparation have 
een investigated. 

A knowledge of the importance of 
nese factors is essential in order to ob- 
un correct test results. 


he calibration of the measuring devices. 
me method of calibration, using a spe- 
ially made optical grating (Siegbahn 
rating) has been described. It is of 
aterest to observe that the calibration 
ctor can vary over the range of meas- 
rements. 

The main part of the paper is devoted 
9 the load dependence of the hardness 
umber, a question of major practical 
nd theoretical importance. Load de- 
endence has been observed for three 
1aterials investigated (hardened steel, 
ft annealed 18-8 stainless steel, and 
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_A question of primary importance is | 


soft iron). Thus higher hardness num- 
bers have been obtained at lower loads. 
In this case there is good agreement with 
most of the earlier investigations. 

Use of Meyer’s analysis in order to 
explain the load dependence as proposed 
by some authors has been proved to be 
erroneous. 

Some calculations, based on the actual 
measurements, support an interpreta- 
tion made by some American authors 
that the load dependence might arise 
from elastic recovery after unloading. 
The problem is, however, extremely 
complicated. Thus the amount of re- 
covery seems to be larger in depth than 
along the diagonals. Furthermore the 
“piling up” and “sinking in” around 
the impressions make the interpreta- 
tion more difficult. 

It does not seem possible to evaluate 
the importance of the elastic recovery 
by means of depth measurements under 
load and after unloading. The regions 
around the actual impression are de- 
pressed elastically, and the extent of this 
seems impossible to measure. 
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A Laboratory Method of Test for No-Dirt-Retention Tim: 


A Progress Report by 


Paints, Warnish, Lacquers, 


of Traffic Paints 


; Traffic Paints of ASTM Committee D-1 on) 
aparece etn allie her 


By F. S. Byerly,? F. H. Baumann,’ H. H. Diefenderfer,’ and G. W. Ashman’ 


SyYNopPsIs 


Cooperative tests were conducted in the Trenton laboratory of the New 
Jersey State Highway Department and the Palmerton laboratory of The 
New Jersey Zinc Co. (of Pa.) by one of the working groups of Subcommittee 
on Traffic Paints. The purpose of this work was to determine the feasibility 
of developing a method of test for the length of time necessary to dry freshly 
applied traffic-zone marking paint stripes to avoid dirt pickup or dirt reten- 


tion from the tires. 


The results obtained indicate that several hours’ additional drying time 
may be required between the stage of no-paint-pickup by auto tires and the 


stage of no-dirt-pick-up from the tires. 


It appears that a convenient, simple, 


and easily reproducible method of test for determining the time required 
to reach the no-dirt-retention stage may be developed. The apparatus 
required in the proposed tentative method is that used in the ASTM Stand- 
ard Method of Test for Dry to No-Pick-Up Time for Traffic Paint (D 711- 
48).6 One dirt reagent that appears to be satisfactory for the test is sized 


road soil. 


Aon: fresh applications of 
road marking paints, it is common prac- 
tice to barricade the area and thus pre- 
vent traffic from crossing the new lines 
during the drying period. The barriers 
are a nuisance and are frequently a 
traffic hazard, so every effort is made to 
remove them as quickly as possible. 
This removal is usually effected as soon 
as the fresh films have hardened to a 
stage that the tires will no longer pick 
up the paint. A standard method of 
test, ASTM Method D 711, has been 
found to be suitable for determining the 
“no-pick-up” time. 

At the February, 1950, meeting of 
Subcommittee IV on Traffic Paints of 
Committee D-1, several members com- 
mented that freshly applied traffic lines 
were observed to become very dirty 
from tire marks, even though the films 
were dry to “no pick-up” prior to their 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the at- 
tention of the author. Address all communica- 
tions to ASTM Headquarters, 1916 Race St., 
Philadelphia 3, Pa. 

1 This progress report is being published to en- 
courage trial runs of similar tests by users of road- 
marking paints. Reports on the results obtained 
or on effective modifications of the procedure will 
be welcomed and should be addressed to Dr. 
W. G. Vannoy, Chairman, Subcommittee IV. 
Pigments Department, E.I. Du Pontde Nemours 
& Co., Inc., Wilmington, Del. 

* Manager, Resin Technical Sales Dept., U.S. 
Industrial Chemicals, Inc., New York, Ns Ye 

’ Chief, Testing Division, New Jersey State 
en aikeed pee aren Ni de 

emist, New Jersey State High 
Trenton, J. y ; ee ore 

§ Investigator, New Jersey Zine Co. (of Pa.), 
Palmerton, Pa. ; 
ee 1949 Book of ASTM Standards, Part 4, p. 
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exposure to traffic. It was further 
noted that these dirty marks disap- 
peared after several weeks of service. 
Although the accumulation of dirt 
seemingly does not detract from the 
over-all durability of the traffic stripes, 
it is considered to give aii unsightly ap- 
pearance and to detract from the visi- 
bility and reflectance properties during 
the early stages of road service. It was 
suggested that method D 711 might be 
augmented with a test for “no-dirt-re- 
tention.” This suggestion was ap- 
proved and the problem was assigned to 
Group 5 of the subcommittee. This re- 
port summarizes the progress made by 
this working group. 


EXPERIMENTAL 


The Group 5 cooperative tests were 
made by: Mr. F. 8S. Byerly, U. 8. In- 
dustrial Chemicals, Inc.; Mr. F. H. 
Baumann and Mr. H. H. Diefenderfer, 
New Jersey State Highway Department; 
Mr. G. W. Rundle and Mr. G. W. Ash- 
man, The New Jersey Zinc Co. (of Pa.). 
The work was carried out at the Tren- 
ton Laboratory of the New Jersey State 
Highway Department and at the Pal- 
merton Laboratory of The New Jersey 
Zine Co. (of Pa.). At the former, 
Messrs. Byerly, Baumann, and Diefen- 
derfer tested three white traffic paints 
supplied by U.S. Industrial Chemicals, 
Inc., and two white traffic paints sup- 
plied by the New Jersey State Highway 
Dept. At the latter, seven white and 
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three yellow traffic paints prepared i 
the Palmerton Laboratory were testet 
The three paints supplied by U. 8. I 
dustrial Chemicals, Inc., were based ¢ 
the formula in the ASTM method | 
969,” and the two paints supplied by t! 
Trenton Laboratory conform to the Ni 
Jersey State Highway Dept. specifi 
tions for traffic paints. These studied 
however, were not concerned wih 
formulation, but with differences bk) 
tween the ‘‘no-pick-up” time and t. 
‘“no-dirt-retention”’ time. 

The preliminary phase of the labor 
tory work considered various dr 
powdered reagents for dirtying the fre 
film of traffic paint after it had dried | 
the “no-pick-up” stage as determinw 
by the Standard Method D711. Coloro: 
pigments, lampblack, powdered sla‘: 
refractory cement, and ordinary ross 
soil were tried in the two laboratori 
It was found that a very large ratio ¢ 
extremely fine size particles in the py 
ments did not make for a sharp ei 
point. On the other hand, a predors 
nance of relatively coarse particles in t: 
reagent tended to indicate a premature 
early end point. The road soil w 
finally selected as the dirt reagent # 
use in the tests. To assure a standa: 
maximum particle size, this was screen: 
through the 297 yw size sieve (U. | 
Standard No. 50 sieve).® 


Trst PROCEDURE 


The traffic paint films were cast «| 
plate-glass panels with a drawdown af 
plicator of 0.02 in. clearance. In ti 
Trenton tests, the paints were dried ! 
the laboratory at room temperatut 
In the Palmerton tests, the paints w 
applied and dried ina eonstant-eme 
ture room at 77 F. and 65 per cent rely 
tive humidity, with all paints and pane 
being allowed to reach temperatu’ 
equilibrium in the constant-temper 
ture room before application. TT) 
dry to ‘“no-pick-up”’ times were dete’ 
mined for each film by the D 7/ 


7 Tentative Method of Laboratory Test 
Degree of Resistance of Traffic Paint to Bleed} 
(D 969-48 T), 1949 Book of ASTM Standarp 
Part 4, p. 382. 

§ Standard Specifications for Sieves for Test 
Purposes (E 11-39), 1949 Book of AS 
Standards, Part 4, p. 1165. 
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method. These results are listed in 
Tables I and II for the Trenton Labora- 
tory tests and in Table III for the Pal- 
merton Laboratory tests. 

After the paints had reached the “‘no- 
pick-up” stage, the road soil reagent was 
sprinkled across each test stripe in 
a narrow band. The _ rubber-tired, 
weighted wheel used in the D 711 
method was then rolled across the dirt 
streak to assure pressure on the fresh 
film that would simulate that expe- 
rienced on the highway.’ A dry paint. 
brush was then used to brush away the 
dirt. This procedure was repeated 
periodically until none of the road soil 
reagent remained embedded in the 
paint, a condition considered to be the 
end point for the test. It should be 
pointed out that even at this stage the 


TABLE I.—LABORATORY DRY TO NO, 
DIRT-RETENTION TESTS. 


Time to Time to 
Paint Dry-to-No-| No-Dirt- 
(6) 45-P-60. Pick-Up% Retention 
N.J.S.H.D. 
Traffic paint 
Type I Med. Soya 
Gl. Ph. Alkyd in V. 
NESSES eee iit: 37 min More than 
> hr 
45-P-59 
Med. Soy 
a Ph. “Alkyd ihe, Wi 
Reaweeare wugoaranays 36 min More than 
5 hr 
45-P-60 
Med. Soy 
Gl. Ph. Rayan in M.S..| 1 br 7 min More than 
r 
45-P-61 
Med. Soy 
Pe, Ph. fuser in M.S..| 56 min More than 


5 hr 


(c) 45-P-61. 


2 Laboratory temperature 75 F. (outside tem- iM 
perature 68 F.). Relative humidity (inside) 58, | 


oat Teace -- TABLE IL—LABORATORY DRY TO NO. 
ee é DIRT-RETENTION TESTS. See Fig. 1 
Time to Time to i 
Paint Dry to No-| No-Dirt- | 
Pick-Up*% Retention 
45-P-59 . 
Med. Soy: 
an Ph. “Alkyd in V. 
5.65 Meo aor otevateters 45 min 5 hr 
45-P-60 j 
Med. Soya 


Gl. Ph. ied Me 8..| lhr18 min] 7 hr 


INide isi 1B esi: Te 
Sd te 45-P-61 
Med. Soya 

Pe. Ph. Alkydin M.S..} lhr5min | 7 hr 


Deh ee ee: lhr9 min | More than, 
8hr 


N.J.S.H.D. 

Type II1® 

Toluol Solution of 
Varnish and Chlo- é 
rinated Rubber..... 12 min 37 min 


@ Laboratory temperature 73 F. (outside tem- 
perature 50 F.). Relative humidity (inside) 42, 


(2) N. J. 8..H. D. Type Ill. 6 For COE Eee fae ie parts a 25 ea 
tung oil- penta ester varnis part ¢ orinate 
Fig. 1.—Laboratory Dry-to-No-Dirt-Retention Test as shown in CoRR Orem alent Gatolibl.. Benvenc (a the paint 
Table III. thinner. 
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IIl.—LABORATORY DRY TO NO 
aes DIRT-RETENTION TESTS. 


Time to Time to 
Dry to No- No- 
Pick-Up Dirt- 
Retention 
June 5, 1950, Series 
1-W (White)?.... 35 min 4 hr 13 min 
2-W (White)>.... 24 min 3 hr 40 min 
3-W tWhite.. ws 12 min 3 hr 38 min 
- One 31 min 5 hr 35 min 
LY eeton ye we: 30 min 4hr 2 min 
3-Y (Yellow)>.... 19 min 4hr 0 min 
June 22, 1950, Series 
A (White) °....... 2hr 5min | 5hr 5 min 
B (White) °¢....... 2 br 48 min | 5 hr 10 min 
A-1 (White)?..... 1 hr 31 min | 5hr 0 min 
B-2 (White)?..... 1 hr 44 min | 4 hr 59 min 


@ Mineral spirits in the alkyd resin solution 
V. M. & P. naphtha used as the paint thinner, 

b V. M. & P. naphtha in the alkyd resin solu- 
tion and as the paint thinner. : ; 

¢ Mineral spirits in the alkyd resin solution and 
as the paint thinner. 


finer particles of the dirt reagent caused 
a slight staining on the paint stripe, but 
it is considered that this will occur re- 
gardless of the age of the film because of 
the semiporous and roughened texture of 
traffic paint films. The ‘‘no-dirt-reten- 
tion” times noted are listed in Tables I, 
II, and III. 

The results shown in Table I repre- 
sent the first trial, and it will be noted 


Fiber Properties Related to Fabric Resilience and Hand 


7. eeu differences 
in the resilience and hand of fabrics are 
easily observed subjectively, these inter- 
related qualities are in reality very com- 
plex. They probably depend on the 
physical properties of the fibers in the 
fabric (3, 4, 6, 7, 8, 9, 13)? and the geom- 
etry of the fibers, yarns, and fabrics 
(1, 5, 11, 12, 14, 15). There have been 
many attempts to determine quantita- 
tively how much and in which direction 
changes in these parameters affect fabric 
behavior. Much progress has been 
made, but thus far it has not been pos- 
sible to set up formulas which will allow 
the behavior of a fabric to be calculated 
in detail from values for physical con- 
stants of the fibers and from form fac- 
tors describing the fabrics geometry. 

Producers of synthetic fibers are na- 
turally most interested in how resilience 
and hand of fabrics are related to fiber 
properties because methods for control 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the at- 
pation Ser ned Address all communica- 
lons to eadquarters, 1916 Ra m 
Philadelphia 3, Pa. iy paces 
* Presented before a meeting of Subcommittee 
B-1 on Test Methods of ASTM Committee D-13 
oo dont Materials in New York City, March 
1E. I. du Pont de Nemours and Co., Inc., 

Rayon Dept., Technical Div., Wilmington, Del. 
he boldface numbers in parentheses refer 

to the list of references appended to this paper. 
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that 52 hr was not sufficient time for 
any of the paints to reach the “no-dirt- 
retention” stage. The results of a 
second series of tests at the Trenton 
Laboratory are shown in Table I. 
These tests used the same paints which 
were applied in the first series plus a 
cross-walk fast drying type. Photo- 
graphs of the results noted in Table II 
are shown in Fig. 1. 

There is a slight disagreement on the 
45-P-59 paint in the two series of tests, 
since this film reached the “no-dirt- 
retention” stage after 5 hr in the second 
series of tests, but failed to reach this 
stage after 54 hr in the first tests. 
This may have been due to differences in 
humidity during the two series of tests. 
Further work will be required to deter- 
mine the margin of error that will re- 
sult from differences in drying condi- 
tions, the personal factor with different 
operators, etc. 


Resuuts [INDICATED 


The results of these cooperative tests 
do not justify definite conclusions but 
they do indicate the following: 


—~< =< 


By L. G. Ray’ 


and modification of such properties are 
well known to them. New polymers 
can be synthesized, and existing fibers 
can be greatly modified if desired. 
Moreover, experience indicates that 
while faulty construction can produce 
poor fabrics from good fibers, no tech- 
nique is available for producing really 
good fabrics from poor fibers. 


Hanp AND RESILIENCE 


This paper is concerned only with the 
relation of fiber properties to hand and 
resilience. In the discussions which 
follow, fiber cross-section shapes, yarn 
construction, and fabric constructions 
will be considered identical for the ma- 
terials studied. 

Deformations of clothing fabrics are 
almost always bending deformations. 
Creasing, wrinkling, and mussing are 
all manifestations of incomplete re- 
covery from bending. The sensation 
experienced when a fabric is crumpled 
or crushed in the hand is at least par- 
tially due to the resistance of the mate- 
rial to bending and to the character of 
its recovery. 

If—as we strongly suspect—the re- 
covery and the hand of fabrics are de- 
termined in a large measure by fiber 
properties, which of such properties are 
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1. It appears that a simple, inexp¢ 
sive, and convenient method of test m 
be developed for reproducible det 
minations of the ‘‘no-dirt-retentio; 
time of traffic paints. | 

2. It appears that the test procedy 
outlined above may be followed wii 
out difficulty by inexperienced ope) 
tors, but that the results may be affect, 
by variations in drying conditions, tyy 
of reagents, etc. 

3. Sized road soil appears to be 
practical dirt reagent for use in t, 
method. | 

4. Probably some definition of i 
particle size range, moisture conte! 
limitations, general physical prop)) 
ties, color contrast with the paint filff 
etc., will be required for the stands 
dirt reagent, as such variations appe 
to influence the sharpness of the e 
point. The selection of a specific t; 
of dirt reagent, however, does not <) 
pear to be a critical phase of the methd 

5. With the types of traffic pain 
tested, and under the procedure f 
lowed, the ‘“‘no-dirt-retention” time y/ 
found to be decidedly longer than 1 
‘no-pick-up”’ time. I] 


most important? It will be helpful: 
analyze how fibers in fabrics comp 
when the fabric is bent. Two distiz 
mechanisms may operate either singly!) 
together: f 

1. Individual fibers may bend | 
stretch. ; 

2. Individual fibers may shift thi 
positions in the yarns either by lor) 
tudinal or lateral slippage. f 

The importance of each of these mec 
nisms will depend to some exté 
upon the geometry of the yarn and #) 
fabric, but it can be assumed that bc} 
take place. 

If longitudinal slippage of fibers ocew: 
to any large extent, it is difficult { 
understand how yarns can recov 
from deformation. If, on the oth 
hand, the fibers slide past each other? 
a lateral displacement resulting in fil! 
tening of the yarn bundle, they can | 
pulled back into their original positia® 
by bending recovery forces acti! 
against interfiber friction. It has be® 
shown that fibers are anisotropic in ji 
sistance to deformation (13). Siu! 
this may also be the case with resistat 
to sliding past each other, it is proba’ 
worth while to determine coefficients: 
interfiber friction, both parallel a 
perpendicular to the fiber axes. 


~~ 
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. ‘ig. 1— Modulus Values for Several Tex- 
} tile Fibers. 


? If the fibers in the fabric respond by 
ending only, the resilience and hand 
thould be determined by the resistance 
‘f the fiber to bending and its subse- 
juent recovery. Since the bending 
Sroperties of single fibers are difficult to 
yneasure, it has been common practice 
Jo assume that bending behavior can be 
tdequately described by the results 
‘ftestsin tension. This assumes bend- 
ng to be a pure tensile strain and is cor- 
ect only if the cross-section shape of the 
laments does not change during bend- 
ag. Fiber stiffness can be determined 
rom stress-strain curves and recovery 
an be measured directly by observing 
ow much a fiber recovers from a given 
train. 

Two questions now arise: (1) What 
ime scale should be considered for test- 
‘ng? (2) What range of deformation is 
smportant? The first question has been 
*enerally answered on the basis of con- 
renience and practicality of testing, but 
ber properties have been measured 
‘ver a time range from sonic frequen- 
ies (2) to days, weeks, and months 
*10). Most of the data reported here 
‘vere measured in tests of several min- 
‘ites duration. The second question is 
lusceptible to rough calculations, which 
indicate that maximum fiber deforma- 
fions in sharply creased fabrics may 
|mount to about 10 per cent elongation. 
lost deformations are probably much 


Fiber properties important to fabric 
sehavior should then lie in the range of 
) to 10 per cent fiber elongation. Over 
his range, many stress-strain curves are 
ionlinear, although almost all of them 
lave a linear region for some distance 
way from zero elongation. The elastic 
nodulus can be calculated from this 
near region and is therefore expected 
0 be a significant property relating to 
he hand of fabrics. For fibers having 
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cross-sections of the same shape and 
area, the higher the modulus, the stiffer 
will be a given fabric structure made 
from the fiber. 

In Fig. 1, taken from the work of 
Beste and Hoffman (3), are given a 
number of modulus values for several 
textile fibers. 

The picture presented by these data 
is generally in accord with the results 
of subjective tests. If, however, single 
fibers can be subjected to tensile strains 
of the order of 10 per cent, then regions 
of the stress-strain curve well beyond the 
early linear portion must be of interest 
in describing hand. What is needed 
is a numerical description of the shape 
of stress-strain curves after the early 
straight line portion. Beste and Hoff- 
man (3) have suggested the compliance 
ratio as a means of doing this. The 
compliance ratio is simply the average 


1.5 
: 
2 
(ss 
@® 
|KO) 
: 
a 
a 
Le) 
fr Ya geee 
” 
w 
gD 
; 
x 
w 


2 4 6 8 
Elongation, per cent 
Fig. 2.—Synthetic Stress-Strain Curves. 
The number on Each Curve Indicates the 


Rate of Change of Compliance with Elon- 
gation. 


rate of change of compliance between 
two different elongations (Beste and 
Hoffman used 5 and 10 per cent). 


strain 
stress 


Compliance = 


Compliance ratio = 
compliance at 10 per cent elongation 
—compliance at 5 per cent elongation 


To illustrate its use, Fig. 2, also taken 
from Beste and Hoffman’s paper, pre- 
sents several synthetic stress-strain 
curves characterized by compliance 
ratios from —0.2 to 1.5. 

What do these mean in terms of fabric 
hand? For two fibers with a given 
initial modulus, the one having a nega- 
tive compliance ratio stiffens up as 
strain becomes greater while that hav- 
ing a compliance ratio greater than 0 
becomes more compliant. One is stiff 
and the other is crisp but soft. Nylon 
66 has a compliance ratio of approxi- 
mately —0.15 and wool one of about 1.5. 

So far, the recovery properties of 
fibers have not been discussed. ‘These 
also must be involved in hand as well 
as in recovery from creasing and wrink- 
ling. Both elastic recovery and work 
recovery, measured from any elongation 
up to 5 per cent or higher, can be re- 
lated to fabric crease recovery. To 
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Elongation, per cent 


Fig. 3.—Recovery Properties of Fibers. 
A Cycle of Extension and Recovery. 


determine either of these quantities, a 
cycle of extension and recovery is run 
on a fiber and the results plotted in the 
form shown in Fig. 3. 

Distance BC divided by AC and mul~ 
tiplied by 100 is the per cent elastic re~ 
covery, and the area under curve BDC 
divided by the area under AEC and mul- 
tiplied by 100 is the per cent work re~ 
covery. It appears logical that work 
recovery should be a more significant 
parameter of fabric recovery than 
elastic recovery, since it is doubt- 
ful that recovery under no load can 
occur in fabrics. Certainly, if our hy- 
pothesis of lateral rearrangement of 
filaments in a bent yarn is correct, 
enough recovery energy must be avail~ 
able to move these filaments back to 
their original positions. The fibers 
with higher work recovery store up 
more energy in the fabric and the more 
stored energy, the more complete should 
be recovery. A plot of fabric crease 
recovery versus work recovery for a 
number of different types of fibers is 
given in Fig. 4, which is also taken from 
the paper of Beste and Hoffman (3). 
With one exception (nylon 66), the 
correlation is quite good. 

It appears, therefore, that for most 
fibers, measurements in tension of initial 


100 


oVorious Fibers 
eNylon 66 


Crease Recovery, percent 


20 8640 60 80 100 
Work Recovery, from 5 percent 
Elongation, percent 


Fig. 4.—Fabric Crease Recovery versus 
Fiber Work Recovery from 5 per cent 
Elongation. 
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stiffness (elastic modulus), compliance 
ratio (or some other description of the 
shape of the stress-strain curve), and 
work recovery allow quantitative pre- 
dictions about the properties of iden- 
tically constructed fabrics made from 
these fibers. 

Is there now some way to rationalize 
the unusually poor correlation observed 
between fabric crease recovery and 
fiber work recovery of nylon 66? In 
this connection, it is worth pointing out 
that the hand of nylon 66 fabrics is 
softer and more waxy than would be 
expected on the basis of its respectably 
high initial modulus. This fact also 
needs explaining. It was pointed out 
earlier that tensile measurements can 
be used to describe bending behavior 
only if no change in fiber cross-section 
shape occurs during bending. Any 
shape change involves a shearing de- 
formation. This is likely to oceur when 
the resistance of a fiber to shearing stress 
is less than its resistance to tensile 
stress. The fiber will obviously deform 
by the easiest path available to it. 
Two quantities are important in. this 
connection: 


1. The relative resistance of the ma- 
terial to deformation by tensile 
stress and by shearing stress, 
and 

2. The actual magnitude of the re- 
sistance to shear (shear or tor- 
sional modulus). 


The latter can be simply measured by a 
torsion pendulum technique, and the 
former can be estimated by dividing the 
elastic modulus in tension by the tor- 
sional or shear modulus both in the 
saine units. This ratio has been called 
the anisotropy factor (13). For an iso- 
tropic material, the ratio of the moduli 
will equal 3. If the ratio is greater 
than 3, the material is more easily de- 


TABLE I.—COMPARISON OF RIGIDITY 
AND YOUNG’S MODULI FOR TEXTILE 


FIBERS. 
vi G, dynes #, dynes 
Fiber per sq cm per sq cm E/G 
Wool Ca RCRD <a OL0 3.4 X 1010 2.0 
on Wey se ie) 250) 252 
REMoverervayetseane cen | Laie 13. 5 
Cellulose Pe 
Unstretched.|1.4 5.0 350 
_Stretched..../1.6 17.1 10.5 
IN lon eens Necre 0.4 2.4 6.0 
Polyethylene. ./0.3 Mike ai 


formed in shear than in tension, and 
if less than 3, the material is more 
easily deformed in tension than in shear. 
Table I, from a previous paper (13) 
by this author, presents such data on 
several textile fibers. The figures do, 
in fact, show that nylon should shear 
or change shape more readily than it 
elongates. It is also significant that 
such small forces resist shear, since this 
means that equally small or smaller 
forces will be available to bring about a 
recovery against restraints such as might 
need to be overcome if fibers have 
shifted positions laterally during bend- 
ing and need now to return to their 
original positions. 

If, on the basis of these considera- 
tions, we assume that nylon 66 fibers 
shear out of shape when bent, we have 
an explanation for both the waxy feel of 
such fabrics and their unexpectedly low 
crease recovery. They can be deformed 
much more readily than would be im- 
agined from their initial tensile moduli, 
and they can exert relatively little force 
to overcome restraints imposed on their 
recovery by frictional resistance or 
other factors as yet undefined, 

It is important to note that polyeth- 
ylene fabrics have properties similar to 
those of nylon 66, and that polyethy- 
lene fibers are also characterized by low 
resistance to shear associated with a 
fairly high tensile modulus and high 
work recovery from tensile strains. 


SUMMARY 


The hand and resilience of fabrics 
can be related to five fundamental fiber 
properties: 


Elastic modulus in tension. 

Shape of the stress-strain curve. 

Ability to recover the work of 
elongation. 

4, Shear modulus. 

5. Degree of anisotropy. 


oS) os 


The influence of these fundamental 
properties can be modified by geometri- 
cal factors such as fiber cross-sectional 
shape and area, yarn construction, and 
fabric construction. Interfiber friction 
may also have important effects. It 
is suggested that interfiber friction 
should be measured perpendicular to 
the fiber axes as well as parallel to them. 
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Emergency Building Codes 


APPROVAL of a proposed 
model emergency building code ordinance 
which will permit local building officials to 
authorize the use of alternate materials 
and techniques during the present emer- 
gency, when certain required materials are 
in short supply, has been announced by 
Raymond M. Foley, Administrator of the 
Housing and Home Finance Agency. 

The formal title of the ordinance is: 
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“An Emergency Ordinance Amending All 
Building, Electrical, Gas, Mechanical, 
Plumbing, and Related Ordinances ; Au- 
thorizing the Use of Alternate or Substi- 
tute Materials and Methods during the 
Period of National Emergency.” 

The document consists of three parts: 
(1) the introduction, which explains the 
necessity for such an ordinance cana) ehe 
ordinance itself; and (3) explanatory notes 
on the ordinance to point up its principles 
and the purpose of its provisions, and 
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indicate which provisions need local mo) 
fication to fit local needs. | 

The introduction points out that t 
ordinance has been prepared as a gui’ 
and suggestion for action to city counc! t 
mayors, city managers, and buildi! 
officials of cities whose building codes 9 


wy 


. 


not permit authorization of alternz® 
materials and methods in times of em)! 
gency. Cities wishing to take such acti’ 
would have to adapt the ordinance to (|. 
the relevant portions of state laws, nil! 


nicipal charters, and local building cod! 
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ment. 


Si main is one of the 
haracteristics of a fabric that goes into 
‘aking up that important quality 
“nown as “hand.” Other physical prop- 
trties which have been suggested as 
Jontributing to the hand of a fabric are 
tompressibility, extensibility, resilience, 
iensity, surface contour, surface fric- 
fion, and thermal character (1).2 All 
bf these properties may not be equally 
mportant, and others, such as thick- 
ess, for example, may contribute sub- 
tantially to the sensation one gets 
when feeling a fabric. An attempt to 
valuate the hand of a fabric in the 
aboratory is made difficult by the fact 
what no specific definition of hand exists, 
1or, indeed, does a specific definition of 
many of its components, such as stiff- 
hess, compressibility, resilience, etc. 
This, then, is the problem encountered 
fn any attempt to measure any of these 
»roperties in such a way that the results 
‘nean something to the man who is ac- 
fustomed to handling fabric, and who 
jises these terms presumably to signify 
jome specific subjective reaction upon 
‘eeling the fabric. 

+ When a person accustomed to hand- 
‘ing textiles feels a fabric, he is able to 
‘orm a definite opinion as to whether he 
onsiders it stiff or soft. It might be 


The Cantilever test, as described by 
»eirce (7), has been shown to give re- 
ults that correlate well with a subjec- 
ive rating of stiffness, which has been 
‘dopted as a reference standard. How- 
‘ver, the best technique to be used for 
‘arrying out the test is not definitely 


TOTE.— DISCUSSION OF THIS PAPER IS 
NVITED, either for publication or for the at- 
ention of the author. Address all communica- 
ions to ASTM Headquarters, 1916 Race St., 
*hiladelphia 3, Pa. 
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fiber content, weave, and weight. 
relation in the case of four of the five methods. 
a new range of eleven fabrics, with approximately the same results, The 
Peirce Cantilever Test was selected as being the most convenient to carry out 
in the laboratory, and at the same time giving good correlation with the 
There is described a more detailed examination of 
certain aspects of the Cantilever Test, and a specific technique is recom- 
mended which combines simplicity of equipment with ease of measure- 


subjective estimate. 


By N. J. Abbott’ 


SYNOpsIs 


possible, then, to use this subjective 
evaluation as a reference standard of 
stiffness, with which to compare the 
evaluation resulting from a laboratory 
test. This could only be done, how- 
ever, provided the subjective estimate 
is a sensitive one, that is, it can dis- 
tinguish between two fabrics of nearly 
the same stiffness, and provided a num- 
ber of such evaluations, made by differ- 
ent people, can agree. Clearly this is a 
case simply of ranking fabrics in a given 
order, without regard to the absolute 
value of the difference between them. 
Therefore if a group of persons can rank 
a range of fabrics in essentially the same 
order, and any given laboratory test 
ranks them in the same order, this may 
be considered to be evidence of the fact 
that a definite relationship exists be- 
tween what the test measures and what 
is commonly known as stiffness. More- 
over, if the test gives a quantitative 
measure, a scale of stiffness has been 
established so that absolute differences 
may be obtained. 

In the present investigation a number 
of fabrics were selected to cover a fairly 
broad range of stiffness, without regard 
to fiber content or construction. These 
were ranked subjectively by a group of 
people, and then subjected to labora- 
tory evaluation by five methods which 


established. Winn and Schwarz (10) 
have shown that the value obtained 
for bending length, as measured by the 
heart loop, is dependent upon the 
length of the fabric strip tested. No 
such information is available giving 
the effect of length of overhang in the 
Cantilever Test upon the value for the 
bending length obtained. There is 
little information about the best basis 
of comparison for different types of 
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| The Measurement of Stiffness in Textile Fabrics’ 


? The subjective evaluation of stiffness is used as a standard with which to 
compare the results obtained from five laboratory methods of measuring 
stiffness. Measurements were made on a range of 19 fabrics of varying 
The results indicated significant cor- 
The test was repeated with 


A COMPARISON OF FIVE METHODS OF LABORATORY EVALUATION 


have been proposed for measuring stiff- 
ness. The methods used include the 
Cantilever and Heart Loop Tests pro- 
posed by Peirce (7), Schiefer’s Flexom- 
eter (8), Dreby’s Planoflex (5, 6), and 
the Massachusetts Institute of Tech- 
nology Drapeometer (10). 

The fabrics were ranked in order ac- 
cording to the results of each test, and 
each of these rankings compared to the 
reference standard obtained from sub- 
jective evaluation, by using Kendall’s 
coefficient of rank correlation (9, 11). 
All methods except the MIT Drapeom- 
eter gave significant correlation coefhi- 
cients, the flexural rigidity obtained 
from the Cantilever test being the best. 

A repetition of the whole test using 
another range of eleven fabrics gave 
substantially the same results. Thus, 
on the basis of correlation alone, the 
Cantilever test would be selected as the 
most suitable. However, this cannot 
be the sole criterion. Simplicity of ap- 
paratus required and the ease with which 
the test may be carried out are important 
considerations. On these grounds one 
would also select the Cantilever test. 
Therefore it would seem to be the test 
most worthy of serious consideration as 
a standard laboratory test for stiffness. 
A further investigation into the use of 
this test is described below. 


PEIRCE CANTILEVER TEST FOR STIFFNESS OF TEXTILE FABRICS 


fabric, whether the measurements should 
be made on the basis of constant length 
of overhang, or perhaps constant angle 
of bend. Peirce (7) states, ‘“The length 


* This is a condensation of a paper presented 
by the author on March 15, 1951, before the 
meeting of Subcommittee B-1 on Test Methods 
of ASTM Committee D-13 on Textile Materials 
in New York City. The text appears in full in 
the Tertile Research Journal, Vol. 21, p. 430, 
June, 1951. 

1 Research Fellow, Textile Department, On- 
tario Research Foundation, Toronto, Canada, 

2 The boldface numbers in parentheses refer to 
the list of references appended to this paper. 
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of overhang should be chosen to give a 
deflection of 20 to 30 deg, or more for 
flimsy materials, since very short lengths 
also mean increased errors of observa- 
tion.” Also in the description of the 
test method in “Methods of Test for 
Textiles,” published by the British 
Standards Institution (3) it is suggested 
that a length of overhang be used which 
gives an angle of 20 to 40 deg. No rea- 
son is given for such a statement, and 
no experimental evidence to support it. 
Therefore it was felt that a measure of 
bending length for different lengths of 
overhang for a range of fabrics would be 
valuable. 


Faprics Usep 


The range of fabrics used is described 
in Table I. They were chosen to 
represent a variety of fibers and weaves, 
as well as a rather wide range of stiff- 
ness. 


TABLE I.—DESCRIPTION OF FABRICS 
USED. 


Weight, 
ee Fabric oz per 
sq yd 
A”... | Nylon sateen 2.2 
B’... | Viscose rayon plain weave 2.8 
C’”... | Viscose rayon crepe oue 
D’... | Nylon plain weave (sports- 
wear fabric) 3.5 
E”... | Nylon twill (tarpaulin 
fabric) 3.9 
F”... | Spun viscose plain weave 4.5 
G”... | Cotton poplin (sportswear 
fabric) 6.1 
H”... | Nylon oxford weave 
(sportswear fabric) Gu 
I’”.... | Acetate rayon satin 
(sportswear fabric) hats 
J”... | Worsted men’s suiting 8.5 
K”... | Wool overcoating 14.0 


Mernop or MEAsuREMENT 


Measurements were made at 65 per 
cent relative humidity, 70 F, on an in- 
strument such as is described by Peirce 
(7), using a strip of fabric 1 in. wide by 
6 in. long. Four strips were cut with 
the long dimension parallel to the warp, 
and four with the long dimension 
parallel to the weft. Four readings were 
taken on each fabric sample, one at 
each end with the face up, and the same 
with the back up. Thus 16 readings 
were obtained for warpwise bending 
and 16 for weftwise bending. An arith- 
metic mean of each set of 16 readings 
was taken, and a geometric mean of the 
warp and weft values to obtain one fig- 
ure representative of the fabric as a 
whole. A similar set of readings was 
made for at least four lengths of over- 
hang for each fabric, using the same 
set of samples each time, thus reducing 
differences due to sampling to a mini- 
ae These figures are given in Table 

The calculation of the bending length 
from the observations can be made in 
several ways. Peirce (7) has described 
one method, and Bickley (2) has de- 
scribed several others, based upon a 
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more rigorous solution of the differential 
equations involved. In order to com- 
pare these methods, the bending length 
was calculated in four ways: 


(a) agraph of c/lagainst 6, 

(b) a graph of /8/c tan 6 against 8, ; 

(c) a table, with first and second dif- 
ferences, giving /%/c in terms of 
tan 6; and 


cos 0.5 6\ 7/8 
(d) the relationship c = i( ) . 


8 tan 6 


where: 
c = bending length, 
l length of overhang, and 
6 = angle of dip. 


The first three methods are suggested 
by Bickley, the fourth by Peirce. 
Method (c) is considered by Bickley 
to be the most reliable of these methods 
of computing bending length, then (6), 
(a), and (d) in that order. Method (d), 
which is Peirce’s, gives consistently 
high results except at the low angles. 
In the middle range of angles (30 to 
50 deg) there is little difference between 
(a), (6), and (c) Bickley’s methods. 
However, at low and high angles dif- 


TABLE II.—BENDING LENGTH AT DIFFERENT LENGTHS OF OVERHANG, 


ferences may show up due to the fa 
that in many cases the available grap 


introduces error. It would appes 
therefore, that it would be safe to acce: 
method (a) asa simple, reliable method) 
computation. Figure 1 shows the resu; 
computed by method (a) for the ben 
ing length of some of these fabrics plott, 
against the angle of dip. It is unnece 
sary to confuse the graph by plottit 
the remainder of the results, for thi 
are all essentially the same shape, ¢ 
is, slightly concave upwards. 
cases the variation in bending lengy 
is not great. However, if one were ¢ 
pick a most satisfactory range of ang : 
over which the measurement should 

made, the range 40 to 50 deg wow 
seem to be the best since in this ran 
the bending length is most nearly cag) 
stant for all the fabrics tested. | 
making the recommendation of 20 to 5 
deg as a suitable range, Peirce may hay 
had in mind that this method of con 
putation is more accurate up to 30 d) 
than it is at higher angles. Howevey 
it seems clear that in some cases t/! 


rte 


abue Length of Overhang, | Mean Angle of Dip, Mean Bending Length, em I 
ecm deg ) 
Method a | Method b | Method c | Method 
2 10.1 1.81 1.79 1.79 1.78 jj 
An... 3 30.9 ‘74 1.74 1.74 1.76 | 
) 4 52.5 1.70 Noe2, Sere 1.76 
5 64.6 1.82 1.76 1.84 | 
2 LOZ. Ne 7) 1.73 1.73 Lava 4 
Bea 3 31.6 1.72 iyi 1.77 1.76 
4 52.4 Lv eal oe lai 4 
5 62.4 2.02 1.82 1.90 
2 10.9 aed 1.73 1.73 1.739 
C”. 3 36.8 1.59 1.60 1.60 1,62 4 
4 57.2 1.59 1.59 Sc 1.65 | 
5 68.1 ize 1.63 1.75 9 
3 7.4 brane 3.21 3.21 3.22 5 
DZar 4 21.0 2.80 2.85 2.85 2.89 
5 39.8 2.57 2.59 FSG 2.63 % 
6 52.6 2.60 2.58 2.65 if 
4 8.4 3.89 3.90 3.89 3.90 
BE’ 5 15.8 3.80 3.86 3.86 3.86 
size 6 27.0 3.75 3.74 3.74 3.77 9 
7 38.0 3.65 3.69 3.70 3.74 © 
8 46.9 3.68 3.70 Sidi 3.80 | 
2 8.2 1.95 1.95 1.95 1.95 | 
Eo. 3 26.1 Sexe 1.89 1.89 1.91 |} 
4 47.0 1.84 1.85 mee 1.90 
5 60.3 1.92 1.89 1.97 |) 
i 4 13.4 3.22 3.30 3.29 3.29 if 
Gi 5 30.4 2.95 2.97 2.95 3.00 i) 
6 46.0 2.80 2.82 ES 2.88 i) 
7 59.9 2.70 2.65 2.78)! 
3 6.3 3.14 8.15 3.15 3.15: 
H” 4 18.5 2.85 2.86 2.87 2.87 fi 
a5 5 34.6 2.73 2.75 2.76 2.78 '! 
6 47.0 2.75 2.78 See 2.84 
7 58.4 2.76 2.75 2. 85 |i 
4 8.2 3.80 3.95 3.95 3.82}! 
I’. 5 16.3 3.70 3.76 3.76 3.76)! 
aS 6 31.2 3.45 3.49 3.48 3.51 
7 44.0 3.40 3.38 Bac 3.41 
8 54.7 3.30 3.34 3.42 |: 
. 3 16.3 2.26 2.28 2.30 2.30} 
Jas 4 34.5 2.20 2,21 2.22 2.24}: 
os) 49.7 2.21 2.15 ate 2.24|) 
6 61.1 2.28 2.22 2.34) 
3 7.3 3.05 3.07 3.07 3.07), 
Kr. 4 22.0 2.67 2.70 272 2.72\i 
5 37.5 2.62 2.64 2.65 2.68}/ 
6 51.6 2.59 2.57 2.68) 
7 62.3 2.63 2.56 2.68); 
a 
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lope o of the bending length versus angle 
urve is rather too great in the region 
0 to 30 deg to make it a Satisfactory 
jange 
ving established this fact, con- 
sideration should be given to the method 
ased by Chu, Cummings, and Teixeira 
), in which the overhang corresponding 
) a given angle is measured, rather 
han the angle corresponding to a given 
dyverhang. It is obviously not feasible 
select a standard length of overhang 
jor all fabrics, but a standard angle 
“ould be chosen, provided it is in the 
yange 40 to 50 deg. This happens to 
De a convenient range, for it is here that 
}/lis about 0.5. Chu, et al., took c/] = 
)).500 at 43 deg, which is obtained from 
Peirce’s data. Using Bicrlors more 


).500 at 41 deg. That is, for an angle of 
ip of 41 deg the bending length is one 

aalf the length of overhang. 

) The adoption of such a method of 


hnd also the equipment required, for 
li that is needed is a horizontal plat- 
form, an indicator inclined at an angle 
mf 41 deg below the horizontal, and a 
‘means of measuring length of overhang. 
“A satisfactory device has been found to 
‘oe a steel rule carrying a centimeter 
scale, with a thin sheet of rubber ce- 
mented to the back. The rule is laid on 
top of the fabric strip with its zero op- 
posite the end of the fabric, and the pair 
slid together slowly but steadily off the 
edge of the platform until the angle of 
is 41 deg. The reading on the rule, 
opposite the edge of the platform, gives 
the length of overhang directly. The 


Le 
vo 
x 
cou 
ro 
| o& 
74 
La 
ae 
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| ao 
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30 40 50 60 70 
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7 Rig 1.—The Variation of Bending Length 
with Angle of Dip. 
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rubber backing on the rule prevents any 
slippage between the rule and the fabric. 
It is also advisable to place a weight on 
top of the rule and the fabric in such a 
way that they are held flat against the 
horizontal platform right to its edge. 

Measurements of bending length of 
all these fabrics were also made in this 
way. Results are given below, and for 
comparison the values obtained previ- 
ously at the same angle (41 deg), as 
read from a plot such as Fig. 1, are also 
given. 


— 


Mean Bending Length 
F i 7 
abric vere Preview Ratio 
41 deg Value 
ANS, 1.58 1.72 0.93 
BY 1.54 deig 0.91 
Cr 1.40 1.58 0.88 
1D) 2,24 2.56 0.86 
Beis 3.39 3.66 0.93 
ids EGY? 1.84 0.91 
Gee. 2.37 2.84 0.84 
13 Weds 2.48 2.74 0.91 
| hea 3.03 3.39 0.90 
Jf crores 1.98 2.19 0.90 
Ke" 2.17 2.58 0.83 


The fact that the value obtained by 
this method is somewhat lower than that 
obtained by the previous.method could 
hardly have been anticipated by intui- 
tive reasoning. However since in the 
constant angle method the bending 
moment is continually increasing up to 
the final observation, while in the con- 
stant length of overhang method it is 
continually decreasing, one would hardly 
expect to get the same result in the two 
methods. Nevertheless there is no rea- 
son to feel that one is a less reliable 
method than the other. Moreover since 
the ratio of the results obtained by the 
two methods is sensibly constant, both 
will rank fabrics in essentially the same 
order. Since this is a comparative scale 
only, it would seem immaterial which 
method is used, provided all measure- 
ments are done the same way. In view 
of this fact, the constant angle method 
is recommended as the simplest both 
from a standpoint of equipment required 
and technique. 


SUMMARY 


A technique has been developed for 
the measurement of stiffness in textile 
fabrics using the cantilever method as 
suggested by Peirce. It is proposed 
that the best basis for comparison of 
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fabrics is measurements made at a 
standard angle of dip, 41 deg, at which 
angle the bending length is one half the 
length of overhang. It was shown in 
the first section of the paper that the 
best measure of stiffness is the flexural 
rigidity of the fabric, which is its weight 
per unit area multiplied by the cube of 
its bending length. 
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An Improved Electronic Flexometer for Bending Analysis anc 
Stiffness Studies of Fabrics and Thin Plastics 


By H. H. Hebeler,’ H. J. Kolb,’ J. W. Stillman,’ and J. H. Baldt’ 


Or the past few 


years, a number of tests have been de- 
vised for measuring the bending prop- 
erties of fibers, fabrics, and film (2, 3, 
4). However, these previous investi- 
gations did not uncover an instrument 
which would possess all the features 
which were considered mandatory for 
the measurement of bending properties 
by our laboratory. These features are 
listed below. 


1. Automatic recording of load as a 
function of time in order to eval- 
uate rates as a function of time. 

2. Extreme sensitivity with the mini- 
mum of moving parts in order to 
measure small bending forces in 
light fabrics and limp films. 

3. Measurement of recoveries from 
flexure as well as flexural moduli 
in order to indicate intrinsic prop- 
erties of fabrics and films. 


It is the purpose of this paper to illus- 
trate a new modified flexometer which 
contains all the features mentioned 
above, which can be easily constructed, 
and which can be operated on a routine 
basis by individuals of moderate train- 


ing. 


EXPERIMENTAL APPARATUS AND 
MertruHops 


Two different types of bending ap- 
paratus have been used successfully by 
the authors: one for fabric studies, the 


Fig. 1.—Schematic Arrangement of Flex- 
ometer. 


NOTE.—DISCUSSION OF THIS PAPER IS 

INVITED, either for publication or for the at- 

on oe ea Address all communica- 

ions to AST) eadquarters, 191 St. 

DOMhAS aaa eo 
1B. I. du Pont de Nemours and Co. Rayon 

Department. 

. ?E. I. du Pont de Nemours and Co. Chem- 

ical Department. 

aie Book of ASTM Standards, Part 6, p. 
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other for filmevaluation. The bending 
system of the flexometer has been modi- 
fied from a commercial testing device, 
the Tour-Marshall Tester used in 
ASTM Method of Test for Stiffness 
in Flexure of Plastics (D 747 - 50).® 


Fasric APPARATUS 


The principal sections of the modified 
assembly shown in Fig. 1 are the elec- 
tronic control, A, with reversing switch 
(Heller Co. GT-21 Motor Controller) 
for control of the bending motor, B 
(Bodine DC Motor), to actuate gear 
train C; two vises, D and E, to clamp 
the fabric, the first of which rotates 
the fabric around a given point and the 
second of which is connected to a lever 
arm, F; a 4-0z capacity Statham strain 
gage (Type YE-60), G, and a 13 v 
battery H; an oscillator and amplifier, 
I; a General Electric Electronic record- 
ing milliammeter (300 ya full scale), K. 
A photograph of the entire assembly is 
shown in Fig. 2. 

After clamping the sample in the vises 
and selecting the desired bending rate 
on the controller, the operator presses 


the push button which actuates the 


motor bending the sample around the 
axis of rotation. By reversing . the 


Fig. 2.—Recording Flexometer. 
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switch, the same operation returns the 
fabric to its original position. Th’ 
rate of bending is adjustable through | 
20 to 1 range without gear train changey 

The following description of the ex 
perimental apparatus and techniquy 
is schematically represented in Fig, ] 
The sample is bent around the axis q. 
rotation, P, with clamp D. As thi 
sample rotates around the axis P, i. 
exerts pressure on clamp £, which i: 
turn relays the force through a leve) 
arm to the strain gage at G. The forces 
exerted by this deforming action altet 
the resistance characteristics of strait 
gage, G, and thereby cause a change I 


current from battery H, through thi) 
gage. This current is amplified by » 
Trimount Oscillating Bridge circuit 
and finally transmitted to a Generat 
Electric recording milliammeter (30% 
va full scale). The distance betwee 
the two clamps of the bending mechar 
nism is variable and allows for deformay 
tion of different size samples. In orded 
to control the variation of distance: 
between the two clamps, D and £, thij 
strain gage G and lever arm F ari 
mounted on tracks and can be move 
horizontally. Vertical adjustment c} 
this assembly also provides for parallel 
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‘ositioning of the two vises. The lever 
‘rm is light in weight and balanced on 
jie knife edge by a threaded brass 
junterweight on the end opposite to 
je stationary vise. The movement of 
ne arm depresses the strain gage which 
turn measures the bending forces. 
he maximum movement of the strain 
age is 0.0015 in. 

} Before inserting a sample into the 
A ag the strain gage output to the 
peorder can be calibrated by hanging 
, 2, and 5-g weights on a small hook 
nounted below the lower jaw of vise 
. From the known speeds of recorder 
japer and the bending rate, a calibra- 
jon factor can be applied to the length 
if the trace on the chart paper to con- 
ert to degrees or radians. 

| The data for the illustrative experi- 
nents, described below, were obtained 
‘60 per cent relative humidity at 70 
.. The sample size used was 1 by 
in. and bends were made perpendicu- 
‘ur to the long direction. The data were 
btained from bends of 60 deg at a rate 
£3 deg per sec. The quoted values are 
‘verages for 5 different samples of a 
gs fabric. All thickness measure- 


Yabric Bending Modulus: 


} Bending takes place around an axis 
t the edge of the moving vise P, (Fig. 
'). The equation (5) which appears to 
fescribe most accurately the type of 
‘ending produced is given by Eq 1 
elow, where E is the bending modulus, 
?; the reaction on the strain gage, L the 
jan between vises, @ the bend in 
adians, W the width of the sample, and 
the thickness. See Fig. 3 for schematic 


ABLE I—BENDING MODULI OF FAB- 
#1CS* DETERMINED WITH THE NEW 


FLEXOMETER 
E, kg 
Ri,g|  t,em per 
sqcem 
jayon, viscose process a Gate i i A xO =4 
cele” acctate rayon.| 0.14 (1.32 36 


| CES eee 0.30 |3.68 3.7 


Inds, a picks, and of continuous Aisinonts. ex- 
lept for wool fabrics which were of spun yarn and 


|0 warp ends, 50 picks. Bending was performed 


| gainst the filling threads. 


Table I illustrates typical bending 
lata for fabrics bent to an angle of 60 
leg. Thickness values were determined 
y the method described in ASTM 
pecification D 76.4 In addition to 
ibtaining the bending moduli at 60 deg 
t is possible to bend samples from 
) deg to above 90 deg to obtain data 


Bee ncard Specification for Textile Machines 
D 76-49), 1949 Book of ASTM Standards, 


art 5, p. 55. 
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SPAN LENGTH 
D * 
[= E F 
aS SAMPLE 
AXIS OF BENDING 


SYSTEM AT START OF BEND 


ew 
ia SS coe 
4 


AXIS OF BENDING 


SYSTEM AT BENDING ANGLE OF 6 


Fig. 3.—Schematic Diagram of Bending 
Tests. 


from which the moduli can be calcu- 
lated. As long as the curve is linear, 
the modulus will be independent of the 
degree of bend. However, if plastic 
flow occurs, the modulus should change 
with degree of bend. 


Form Recovery and Work Recovery of 
Fabrics: 


Another important fabric property 
that can be obtained is the degree of 
recovery of a sample from a given bend. 
The record shown in Fig. 2 is a typical 
bending and recovery curve for fabrics 
and illustrates the adaptability of the 
flexometer to measurements of this type. 
The recovery is easily calculated from 
the record of the bending cycle and re- 
sults are comparable to those from ten- 
sile recovery investigations. Failure 
to reach zero bend for zero force during 
the recovery cycle is evidence of the 
occurrence of secondary creep. 

Determination of the fabric property 
similar to primary creep is equally 
simple with the new flexometer. If the 
work input exceeds the work returned 
during the cycling process, the per cent 
of work recovered will indicate how 
much primary creep has taken place. 
Measurement of areas under the two 
curves provides data of work input 
and return. Also, the variations of these 
recovery properties with degree and rate 


of bending are informative. Finally, 
the recovery power of samples can be 
studied at specifically defined rates of 
bending, rates of recovery, degree of 
bending, and holding time before re- 
covery. 


PLASTIC AND Paper APPARATUS 


The technique used to measure fabrics 
as described above cannot be used when 
bending measurements are desired on 
plastic film or paper. These materials 
bend in an S-shaped form when bent 
under conditions as outlined above. 
This is probably due to the fact that 
they do not “drape” as do fabrics. 
Such a system produced nonlinear force- 
angular curves that could not be used 
easily for calculating bending modulus. 

Preliminary bending trials with film 
or paper clamped at one end and bent 
against an anvil produced linear force- 
angular curves that could be calculated 
for the modulus of bending in pounds 
per square inch. 

The recorder described in above sec- 
tion was thought to have too small a 
chart for the measurement of small 
bending forces, and it was considered 
desirable to have rectangular coordinate 
chart paper rather than the chart sys- 
tem as used on the General Electric re- 
corder. 

Accordingly, a bending system was 
built (see Fig. 4) where the sample was 
clamped only by the rotating vise, one 
end of the sample being free to press 
against an anvil mounted on the end of 
the strain gage weighing arm. 

Since the bending forces encountered 
here were extremely small, it was neces- 
sary to use a high-resistance type strain 
gage, Statham type G1-4-800, which 
operates at an input voltage range of 
0 to 15 v de. The output signal from 
the gage was fed into a Brown 10-mv 
recording potentiometer which contained 
a high gain amplifier. This amplifier 


Fig. 4.—Plastic and Paper Flexometer. 
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5-6 WIRE CABLE TO 
BALANCING MOTOR 


SLIDE WIRE UNIT 


30,000 
HELIPOT 
i — —— ig 


AMPLIFIER 


STANDARDIZING 
SWITCH 


RUN 


| See 


STO.CELL 


FRAME Bey 
—— ae 
30,000 
HELI- 
POT 
1500 An 
BALANCE o 
FRAME STATHAM 


STRAIN GAGE 
TYPE G-l 


Fig. 5.—Flexometer Circuit. 


was found necessary to enable the full 
load range from 100 mg to 5 g to be 
recorded “full scale on the recorder. A 
zero control, a 30,000~ helipot, was 
placed across the strain gage. The cir- 
cuit of the Brown recorder was adjusted 
to cover the full output range of the 
strain gage which was found to be 0.1 
to 5.0 mv. This was done by eliminat- 
ing the input condenser in the recorder 
and by augmenting the resistor R; by a 
30,000 ~ helipot (Fig. 5). This change 
enabled different widths of record on the 
chart for various loads applied to the 
weighing beam. It became necessary to 
add resistors in parallel to the upper 
branch of the circuit to maintain a 
current flow of 4 ma; these values were 
of 250~ and 1000~, respectively. 
Since it was undesirable to have auto- 
matic standardization on the recorder, 
this feature was removed and replaced 
by a manual standardization arrange- 
ment. The electrical circuit is shown in 
Fig. 6. 

The mechanical advantage obtained 
by the weighing beam was 17:1. Since 
the maximum movement of the strain 
gage was 0.0015 in., the movement of 
the bending anvil under full load be- 
came 0.0255 in. Since this movement 
would cause serious difficulties, the ac- 
tual depression of the beam under vari- 
ous loads was accurately measured and 
plotted. Thus, for any load, the depres- 
sion of the beam was known. 

The equation which best describes 
the bending action is given below (5). 

4FL?2 
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where: 

F = bending force in |b, 

E = stiffness in psi, 

b = width in in. of sample, 

d = thickness in in. of sample, 

6 = observed bending angle in radians, 

@ = angle subtended by beam drop in 
radians (see Fig. 6), and 

I = span length in in. 


From Fig. 6, it is seen that the meas- 
ured angle @ is not the true angle of 
bend since the beam depresses an 
amount a according to load during 
bending. By measurement of the 
amount of this drop, a, the tangent of 
angle @ can be calculated easily and 
thus ¢ is determined. 

The results obtained in Table II 
were made at 50 per cent relative 
humidity and 77 F and are the aver- 
age values for 10 determinations. 


The sample size was by % in., anu 
bending trials were made in both th 
machine and cross direction of th 
samples. The modulus calculation 
were made from a 20-deg bend, althoug], 
the force-angular curves were lineap 
in this region, thus allowing the calcula 
tion to be successfully made at an; 
bending angle up to as high as 60 degg 
The bending rate used for these tests 
was l-deg bend per sec. The gpar 
length used was ¢ in. 

ABLE II—BENDING MODULI OF YAH 


10U8 ps ee OBTAINED BY THE NEW 
LEXOMETER. 


450 gage plain cellophane.......... 842 000 
2 mil cellulose acetate.............. 201 000 
140 gage ‘‘Pliofilm’’ rubber hydro-| ' 
chloride 52 Ske so cen oe cree 95 000 
L.5:milipolythenen. . aaeetae e eee 
2 mil ‘“‘Butacite’’ polyvinyl butyral 
resin unplasticized.............. 


There are limitations as to the typ 
of sample and length of span that mai! 
be used in stiffness studies made on th 
type of equipment. The maximuy 
thickness of sample seems to be abou 
3 mils. Measurements made on sam 
ples of greater thickness than 3 mir 
do not seem to follow Eq 2 but follo\ 
a rather complex function. The samy 
condition ensues when span lengtli 
smaller than 0.100 in. are used. 

Other Statham strain gages whic 
allow a range of full-scale values on tli 
recorder up to 30 g have been. use 
successfully. These ranges are nece% 
sary to allow measurements of hig 
modulus type films that are 2.5 © 
3.0 mils in thickness. 


SUMMARY 


A new improved electronic flexomet: 
for measuring bending properties | 
fabrics and plastic films is describe 
The flexometer contains a measurit'! 
element which undergoes little motic 
during the bending cycle, a variable bil! 
controlled bending rate, and an eleli 
tronic recording device which enables 
permanent record to be obtained. It ' 


BENDING ANVIL 


=| AT START 


AXIS OF 


Fig. 6.—Angle Subtended by Beam Drop. 
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i ep recovery, and variation of recovery 
‘M operties with degree and rate of bend- 


| The authors wish to acknowledge the 
sssistance given by L. P. Haner, J. T. 


iE shearing strength 
f soil is generally attributed to fric- 
ional resistance to sliding developed at 
foints of interparticle contact along 
hat are known as failure surfaces with- 
the soil mass. This concept is 
eemingly most applicable to cohesion- 
ss soil and for such material may be 


vhere: 

s = shearing strength defined as the 
tangential stress at failure on an 
internal failure surface, 


kg ’ 
ll 


(effective) interparticle stress nor- 
mal to the failure surface, and 
¢ = internal friction angle or angle be- 


tween resultant and normal 

stresses on the failure plane. 
Despite the widespread acceptance 
f this relationship, there is still some 
lifference of opinion as to the meaning 
»f each term and the conditions under 
jvhich the equation may be used. The 
‘ollowing discussion relates in particular 
© the meaning of the term “failure” 
vhen applied to a granular material 
ander shearing stress and the nature of 
urfaces on which failure occurs. This 
liscussion leads to consideration of the 
dossible range of values which may be 
\ssigned in engineering practice to the 
riction angle of cohesionless soil and 


VOTE. —DISCUSSION OF THIS PAPER IS 
‘NVITED, either for publication or for the at- 
ention of ‘the author. Address all communica- 
jions to ASTM Headquarters, 1916 Race St., 

?hiladelphia 3, Pa. 

* Presented before a meeting of Committee 
D-18 on Soils for Engineering Purposes held in 
Cincinnati, Ohio, March 8, 1951 

1 Professor of Civil Engineering, Cornell Univer- 
lity, Ithaca, N. Y. 
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Rivers, R. M. Hoffman, H. L. Rash, 
and T. J. Uhrig in the development of 
the techniques described in this paper. 
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SYNOPSIS 


The paper presents an account of experiments so conducted as to permit 
independent. evaluation of shearing resistance due to sliding friction and 
that due to particle interlocking in granular soil. 
that ultimate or frictional resistance alone should be the standard basis 
for the reports of testing laboratories and that the additional resistance due 
to interlocking be used only at the discretion of the designer. 


The conclusion is reached 


in turn to calculation 
strength. 

In some respects it is convenient to 
discuss shear in soil with reference to 
behavior of the material during a direct 
shear test. The conventional type of 
equipment for this test is so constructed 
as to give the impression that shear 
occurs on a single plane with a prede- 
termined position and orientation in 
the specimen under external forces 
applied in directions which are respec- 
tively normal and tangential to this 
plane. With such equipment, tests 
are conducted in a manner intended to 
permit simultaneous measurements of 
the terms s and p in Eq 1 and hence 
evaluation of ¢. The usual procedure 
is to apply and maintain a constant 
vertical load on the device while a 
steadily increasing horizontal force is 


of shearing 
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An Analysis of the Effect of Particle Interlocking on the 
Strength of Cohesionless Soil 


exerted and is taken as a measure of 
specimen resistance. 

To utilize the data obtained from such 
a test for evaluation of ¢, it becomes 
necessary first to establish a convention 
as to what is meant by failure. In this 
connection the variation of the shearing 
force with horizontal displacement of 
the upper half of the specimen relative 
to the lower is customarily used as the 
basis for a type of stress-strain diagram. 
The horizontal or shearing stress repre- 
sented in such a diagram is usually cal- 
culated by dividing the externally ap- 
plied horizontal force by the area of the 
specimen. Quite often the nominal or 
original specimen area is used in calcu- 
lating shearing stresses even after a 
relative horizontal displacement 
amounting to 10 to 20 per cent of the 
original length of specimen. 


Errect oF DENSITY 


Two diagrams of this type are pre- 
sented in Fig. 1, one for a sample of co- 
hesionless soil which initially had a very 
dense packing, the other for an initially 
loose specimen of the same identical 
material. Specimens in intermediate 
conditions of initial density would be 


Horizontal Stress, tons per sq ff 


O 0.2 0.4 


+ 2 


1.0 


Horizontal ~~" in. 


Fig. 1.—Stress-Strain Data from Conventional Type Direct Shear Test Under Constant 
Vertical Load. 


Vertical stress = 3 tons per sq ft; original sample length = 4 in. 
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represented by curves lying between 
these two. These diagrams illustrate 
the generally familiar fact that if the 
specimen is initially very dense, the 
shearing stress, when calculated as 
described above, increases gradually to 
a maximum yalue and then decreases 
to a significantly lower value usually 
indicated as being essentially constant 
and referred to as the ultimate. There 
is apparently ample justification in this 
representation for considering that the 
specimen fails at the point when its 
maximum resistance is overcome; hence 
it is quite common to report the shearing 
strength of soil, that is, the term s in 
Eq 1, as the maximum shearing stress 
obtained during test in the manner de- 
scribed above. 

The initially loose specimen also 
gradually develops shearing resistance 
as the horizontal force is increased, but 
its resistance does not significantly de- 
crease after the maximum value is 
reached. Notable too, as well as gen- 
erally familiar, is the fact that the maxi- 
mum resistance of the loose specimen is 
considerably less than that of the dense 
specimen, being approximately equal 
to the so-called ultimate value for the 
latter. 


True Friction ANGLE 


If shearing strength under a specified 
normal stress is to be defined as maxi- 
mum shearing resistance, it appears 
that material in a very dense condition 
has greater strength than when it is 
loose, and further, that the angle of 
internal friction of material when very 
dense is appreciably greater than when 
it is loose. For example, values of @ 
ranging with initial density from 28% 
to 35 deg have been reported for soil 
with rounded particles, 34 to 46 deg for 
soil with angular particles. Since no 
significant alteration of particle sur- 
faces is considered to occur during shear 
in either loose or dense specimens under 
ordinary loads, these findings are in 
apparent conflict with the concept that 
strength is due simply to sliding friction, 
it being generally recognized that fric- 
tion coefficients depend primarily on 
the composition and condition of the 
sliding surfaces. A reconciliation of 
concepts has been attempted by the 
author on the basis of results of the ex- 
periments described below. These ex- 
periments suggest that what may be 
termed the true friction angle of cohe- 
sionless soil is essentially a constant un- 
affected by initial soil density but that 
during initial stages of shearing action 
the orientation of the plane on which 
sliding actually takes place may vary 
considerably with reference to the direc- 
tion of the externally applied forces, 
Thus, in dense soils there is developed 
to some extent not only sliding friction 
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Vertical Movement 


Initially Interlocked 

Position ‘ : 

Fig. 2.—Idealized Model of Upper and Lower Parts of Specimen During Direct She 
Test. | 


but the shearing resistance of individual 
solid particles as well. This additional 
strength may be and often is referred to 
as strength due to interlocking. It 
seems evident that it is not and cannot 
be developed in loose soils, thus sug- 
gesting that the so-called true friction 
angle and the angle determined from 
conventional tests on loose material 
should be approximately equal. 


VertTICAL MovEMENT 


The concept of change in orientation 
of sliding surfaces during shear is based 
on fairly well-established fact. Al- 
though the direct shear device is seem- 
ingly constructed with the intent of 
compelling the specimen to fail on a 
single horizontal plane, it is well known 
that the upper half, if permitted to do 
so, may move in a vertical as well as 
horizontal direction, thus indicating 
that movement occurs along a generally 
inclined shear plane. With an initially 
dense specimen, the vertical movement 
is such as to move the upper half of the 
specimen upward even under consider- 
able vertical load, with a loose one to 
lower it. Although it is true that such 
movement might seem to reflect a cer- 
tain amount of over-all change in dens- 
ity of the entire specimen without in- 
fluence on the orientation of the failure 
plane, it is considered more likely, at 
least in very dense specimens, to reflect 
a localized movement in the immediate 
vicinity of the zone of shear. Some 
years ago, in fact, it was pointed out by 
A. Casagrande,? that in dense materials 
such upward movement is necessary to 
permit sliding rather than fracture of 
initially interlocked particles as shown 
in idealized style in Fig. 2. With loose 
material, the need for some downward 
movement is recognized to maintain 
intergranular contact during shear. 
Movement of the upper part of the speci- 
men is usually observed to be along an 
inclined path to and beyond the point of 
maximum resistance in dense specimens, 
becoming essentially horizontal only as 
ultimate resistance is reached. In loose 


3 Characteristics of Cohesionless Soils Affectin 
the Stability of Slopes and Earth Fills, Publican: 
tions from the Graduate School of Engineering, 
Harvard University, No. 173, 1935-1936, 
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Raised Position | 
During Shear 


specimens, downward movement 
usually observed to continue until max! 
mum strength is reached. 
When movements in the zone of she) 
are of interest as in this particular il 
vestigation, the direct shear testing d, 
vice, despite its well-known limitatiorr 
offers many advantages over the t!| 
axial device, for example, in which t)) 
location of slip planes cannot be a) 
served at all during initial stages 5 
test. Accordingly, the direct shear 
vice was used exclusively in these stu 
ies, certain tests being conducted | 
conventional methods, others for co 
parative purposes, by specially devisi 
methods. 
The material on which experimerd 
were made was a composite of variai 
natural sands blended to obtain a som} 
what idealized gradation as shown 7 
Fig. 3. Range of particle sizes was fra 
approximately 2.0 to 0.05 mm, the ram 
for the Sand classification of the U. | 
Bureau of Soils. The material was ge 
erally tested in a moist condition | 
eliminate difficulties due to spillage 
the front of the box which were expe 
enced during tests on dry specime’/ 
The direct shear device used in thd) 
tests was of conventional design cet 
structed to hold specimens 4 by 4 / 
in. in size. 


RELATION BETWEEN VERTICAL A. 
HoRIzONTAL STRESSES 


In planning the previously mentions 
special tests, it was recognized that ifi 
any time sliding occurred on inelinil 
planes, the externally applied vertit 
and horizontal forces would no long 
be respectively normal and tangenti: 
to the slip planes. The relation | 
tween vertical and horizontal stres: 
and normal and tangential stresses » 
slip planes, illustrated graphically ’ 
Fig. 4, may be expressed as follows: 


¢ = pcosé+ssing....... ) 
T= 8scosd — psin#@....... | 


where 
¢ = normal stress on slip plane, 
7 = tangential stressonslip plane, | 
p = vertical stress due to force V, ! 
s = horizontal stress due to force H, a} 
@ = angle of slip plane with horizont! 
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Mechanical Analysis 
Gradation Curve 


Sieve (Mesh per in.) 
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Soil Classification 


These equations emphasize the fairly 
vident fact that if the slip plane is in- 
ined in a direct shear test the normal 
d tangential stresses on the slip 
jlane are affected by both horizontal 

nd vertical applied forces. Maintain- 
the vertical force constant under 
ese conditions as is customary in such 
»sts will, therefore, not produce a con- 
Fant normal stress on the slip plane as 
ftended. In fact, it appears that if a 
jmstant normal stress is required, the 
ae force must be varied both with 

‘and 6 as long as 6 has a value other 
lan zero. 
| Maintenance of a constant normal 
ress during each test was desired in the 
Necial experimentation although it was 
‘alized that the requisite variation of ver- 
Peal force with conventional shear testing 
jachines might be difficult. Conven- 
tonal machines for such tests commonly 
a dead weights for vertical loading 
‘ther with or without some form of me- 
hanical advantage. Thus they serve 
‘ery well for their intended purpose of 
jaintaining constant vertical load but 
te poorly adapted to rapid variation of 
iad. A newly developed testing ma- 
aine® incorporating a pneumatic verti- 
al loading system as illustrated in 


| 


. 3B. K. Hough, ‘‘A Universal Loading Machine 
ir Engineering Tests on Soils,” ASTM Bu.uerin, 
.0. 170, December, 1950, p. 44(TP 270). 
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Figs. 5(a) and (6) became available, 
however, at the time of this investiga- 
tion, and being better adapted for load 
variation was utilized for the special 
tests in this research although for con- 
ventional tests which were also con- 
ducted, standard platform scale equip- 
ment was used. 


Contact AREA 


In addition to the need for vertical 
load variation occasioned by change in 
slip plane orientation, consideration 
was given to the effect of change in 
contact area which occurs in most con- 
ventional testing devices of the direct 
shear type. Even if the slip plane re- 
mained truly horizontal throughout each 
test, the normal stress would steadily 
increase rather than remain constant 


Fig. 4.—Resolution of Forces on Sliding 
Mass. 
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Fig. 3.—Mechanical Analysis of Material Used in Tests. 


under a constant vertical force as con- 
tact area decreased. If the ratio of the 
external forces H and V in a single test 
is taken as establishing the tangent of the 
friction angle or if it is assumed that 
for a series of tests the rupture envelope 
is a straight line (representing Eq 1), 
changes in contact area may be disre- 
garded. In the proposed special test- 
ing, however, a steady decrease in verti- 
cal load to compensate for decrease in 
sample area seemed desirable and was 
provided for. 


Sup PLANE 


Although load variation to compen- 
sate for change in contact area could 
readily be scheduled in advance, vari- 
ation for other purposes required fore- 
knowledge of slip plane orientation 
throughout each test. Preliminary in- 
vestigations to obtain this information 
were scheduled therefore, the first such 
studies being made with initially dense 
specimens (e = 0.23). The procedure 
followed was first to conduct a test in 
purely conventional fashion, with ver- 
tical foree maintained constant while 
movement of the upper part of the test- 
ing device was observed and the hori- 
zontal force measured. A _ tentative 
schedule for variation of the vertical 
force was then prepared on the basis of 
these data and Eq 2 above. 
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A second test was then performed 
varying the vertical force according to 
this schedule and making new observa- 
tions. By a repetition of such tests, each 
time with a revised schedule for vertical 
load variation, a test was finally com- 
pleted which gave evidence that the ob- 
jective of maintaining a constant normal 
stress on the surfaces of sliding had been 
reached. The change inslip plane orien- 
tation and the manner and extent of load 
variation required to maintain constant 
normal stress are illustrated in Fig. 6. 
Here an inclination of 10 deg is indicated 
as the maximum slip plane inclination. 
From such a test, the tangential stress 
acting on the slip plane was calculated 
by means of Hq 38. A diagram showing 
the variation of tangential stress with 
horizontal displacement is presented in 
Fig. 7. Keeping in mind the fact that 
the test specimen in this case was ini- 
tially in an extremely dense condition, 


(a) 


General view. 


(6) Closeup of machine showing direct Shear de- 
vice in testing position. 
Fig. 5.—Universal Loading Machine Used 
in Tests. 


58  (TP196) 


this diagram is of particular interest as 
it shows no tendency to pass through a 
peak as curves of this nature are so 
often represented to do (see curve for 
dense material in Fig. 1). 


SHEARING STRENGTH 


A series of such tests at constant nor- 
mal stress values of 0.5, 1.0, 3.0, and 
6.0 tons per sq ft was conducted by the 
special methods just described using in 
each case extremely dense specimens. 
In these tests, ‘failure’ was considered 
to be reached when full sliding resistance 
was definitely established. The 
strength of the specimens was therefore 
taken as the average value of the tan- 
gential stress for the flat section of the 
stress-strain diagram. The shearing 
strength of the material established in 
this manner is represented by curve 
A, in Fig. 8 as a function of normal 
stress on the slip plane. For contrast, 
curve B, based on the results of a series 
oi conventional tests is also shown in Fig. 
8, this curve reflecting so-called peak 
strength and peak friction angle of the 


0.03 


Vertical Movement, in 


O 0.2 


Horizontal 


700 


Load V, Ib 


Vertical 


. Horizontal Movement, in. 
1g. 6.—Basis for Variation of Total Vertical Load During Special Direct Shear Tel): 
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dense material. This curve, as pr 
viously explained, actually represen 
the magnitude of the horizontal for. 
H at failure as a function of the vertic 
force V rather than the stresses norm 
and tangential to the slip plane. 4 
difference in the slope of the two di 
grams is sufficient to be of practical i 
terest, being the difference between ve 
ues of approximately 41 and 34} deg. 

A series of tests on very loose spe 
mens conducted to take into account s] 
plane orientation was desired to con 
plete the projected experiments. The 
retically such tests could be conduct: 
by increasing rather than decreasi 
vertical load during initial 4 
strain. However, as perhaps migi 
have been anticipated, it proved to ) 
impossible with loose material to d/ 
tinguish between downward movem 
due to consolidation of the entire spe) 
men under vertical load and that ¢| 
tributable solely to sliding on dow; 
ward sloping failure planes. Tests we: 
however, conducted by conventior 
methods on specimens with initial vq 


~ 


Movement of Upper 
Part of Specimen 
- Relative to Lower 


0.6 08 1.0 


Movement, in. 


Schedule for 
Variation of 


Vertical Load 
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Tangential Stress TT, tons per sq ft 


Stress. 


‘tios of approximately 0.68 which 
femed to be about as loose as could be 
nanaged. The results of these tests 
also shown in Fig. 8, curve C, using 
e same conventions in plotting results 
3 with conventional tests on the dense 
yecimens. The difference in the slopes 
843 and 33 deg for curves A and C 
not much, if any, greater than the 
‘xperimental error of the test. 

For further information, the strength 
' the initially dense samples at so- 
nlled ultimate rather than peak resist- 
ace in the conventional tests is pre- 
mted as curve D in Fig. 8. This 
irve with a slope of 322 deg and 
tve C for the loose specimens are 
r all practical purposes identical. 


ETERMINATION OF TRUE FRICTION 
ANGLE 


Thus it appears from the agreement 
curves A, C, and D that when the 
ip plane is essentially horizontal and 
hen initial density has changed to the 
¥ealled critical value, sliding friction 
the only type of resistance acting, and 
friction angle dependent only on the 
mmposition and condition of the sliding 
urfaces is developed. It is the friction 
jogle developed under these conditions 
iat the author refers to herein as the 
tue friction angle. For the material 
jsed in the above-described studies it 
yuld be reported as 335 deg with an 
‘dicated accuracy of approximately 
j=1 deg regardless of specimen density. 
he value 334 deg, incidentally, is 
sactly equal to the angle of repose of 
1e material in a dry condition. 

| Under certain circumstances, deter- 
lination of the true friction angle might 
xem to be of greater academic than 
ractical interest. If the total shearing 
sistance of granular material is de- 
ired and if strength due to interlocking 
ill surely contribute to such resistance, 
‘ie use of peak strength as previously 
efined seems clearly justified whether 
leulated by use of a peak friction 
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f La Sanat in, 
ig. 7.—Stress-Strain Data from Special Type Direct Shear Test Under Constant Normal 


o = 3 tons per sq ft. 


angle or by some other method. The 
danger of determining and reporting 
friction angles higher in magnitude 
than the true angle, however, lies in 
the fact that such data can so readily be 
misused. It seems that soils testing 
laboratories are increasingly expected 
to report test data with no knowledge 
of the conditions under which they 
may be applied. The additional 
strength due to interlocking which is 
as previously stated, a partial develop- 
ment of the resistance to fracture of the 
solid particles themselves, is available 
only when shearing strains are less than 
those at which peak strength is devel- 
oped. In direct shear tests, this 
amounts to a displacement of approxi- 
mately 0.1 in. in a sample of 4-in. orig- 
inal length or a linear strain of about 
2.5 per cent. Once this strain is ex- 
ceeded, reduction in resistance is so 
rapid that testing machines without 
provision for almost instantaneous de- 
crease of shearing force are incapable of 
adjustment which will permit evaluation 


of residual or ultimate strength. In 
many cases, the technicians or soils 
engineers responsible for the tests—even 
with full knowledge of field conditions— 
would find it difficult, if not impossible, 
to decide whether strains in the pro- 
posed structure would exceed 2.5 per 
cent or not. It would, therefore, seem 
wiser to adopt as a standard, the prac- 
tice of reporting the true friction angle of 
cohesionless soils plus an additional factor 
of some sort which could be used by the 
designing engineer at his own discretion 
to estimate strength due to interlocking. 


INTERLOCKING EFFECT 


Before discussing methods for sepa- 
rate evaluation of interlocking strength 
and frictional resistance, it may be well 
to consider situations when interlocking 
contributes materially to total strength. 
Conceivably the most extreme illus- 
tration would be a case where angular 
pieces of cut or broken stone are treated 
as soil particles for purposes of deter- 
mining shearing strength. Such mate- 
rial may be laid up or placed in an un- 
usually dense condition and as long as 
it remains in such condition, as in a 
wall, for example, it no doubt develops 
shearing strength far in excess of that 
dependent solely on sliding friction be- 
tween individual pieces. Angular par- 
ticles such as crushed rock, especially 
when confined as by a slab or pave- 
ment, can evidently develop consider- 
ably greater strength than finer soil, 
even when mineralogically the soil and 
rock are identical. Thus, when an ex- 
ceptionally high density can be assured 
by special packing or when a reason- 
ably dense material is in any way con- 
fined by a structural element, thereby 
limiting strain, strength due to inter- 
locking may be considered. In uncon- 
fined slopes of natural soil, however, 


Vertical Stress, WY, tons per sq ft 
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Strength Curves 
3.0 Direct Shear Tests 


Tangential Stress ,T, tons per sq ft 
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Fig. 8.—Graphical Comparison of Results from Conventional and Special Direct Shear 
Tests. 


ASTM BULLETIN 


(TP197) 59 


whether in cut or fill, and in most soil 
formations serving as foundations, de- 
pendence upon strength due to inter- 
locking would seem to involve a serious 
risk. For many such cases, conserva- 
tive design might well be based on 
use of strength due to friction only. 


SUMMARY 


It seems reasonable and logical, there- 
fore, to propose that shear testing be 
conducted only with machines capable 
of measuring ultimate as well as peak 
strength in cohesionless soils and to re- 
quire that ultimate strength and true 
friction angle be reported in every case, 
never peak strength alone. If and when 
occasion warrants, there should be no 
objection to reporting peak strength 
and indicated peak friction angle in 
addition, either for an initial density 
representing 100 per cent relative dens- 
ity or for a specified initial density. 

Direct or translatory shear testing 
devices in which there is no possibility 


of interference with movements per- 
pendicular to the shear plane appear to 
be suitable for the recommended tests 
if used in loading machines having the 
necessary provision for instantaneous 
reduction of shearing force. The fre- 
quently employed proving rings serve 
excellently for this purpose although 
they are not necessarily the only feasible 
device. Machines which apply shearing 
force by means of dead weights, how- 
ever, can seldom if ever be adjusted 
rapidly enough for the desired purpose. 
Triaxial testing devices are considered 
equally satisfactory when constructed 
and operated so that ultimate as well 
as peak strength can be measured. 
This requires rapid load adjustment at 
peak strength and continuous measure- 
ment of the changes in specimen area. 


CoNCcLUSION 


In conclusion and by way of summary, 
it is considered justifiable to state that 
shearing strength of cohesionless soil 


Temperature Measurements in the Mooney Viscometer 
By Rolla H. Taylor’ and William P. Ball’ 


O.. of the chief diffi- 
culties in obtaining the proper cure curve 
for a rubber stock in the Mooney vis- 
cometer is due to the inadequacy of the 
methods available for the control and 
measurement of the temperature of the 
test specimen. The purpose of this 
paper is to discuss briefly the reliability 
of the various methods and to show the 
relationship between the temperatures 
indicated by the thermocouples con- 
forming to the design specified in 
ASTM Tentative Method of Test for 
Curing Characteristics of Vulcanizable 
Rubber Mixtures During Heating by 
the Shearing Disk Viscometer (D 
1077-49 T),? the temperature indi- 
cated by a thermocouple coiled in the 
test specimen, and temperatures in the 
platens and dies. 

With suitable auxiliary equipment 
such as recommended in the Symposium 
on Rubber Testing’ and careful oper- 


NOTE.— DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the 
attention of the author. Address all communi- 
cations to ASTM Headquarters, 1916 Race St., 
Philadelphia 3, Pa. 

1U. S. Natural Rubber Research Station, 
Bureau of Agricultural and Industrial Chemistry, 
Agricultural Research Administration, Depart- 
ment of Agriculture, Salinas, Calif. 
es Book of ASTM Standards, Part 6, p. 

* Rolla H. Taylor, J. H, Fielding, and M. 
Mooney, “Development and Standardization of 
Tests for Evaluating Processibility of Rubber,” 
Symposium on Rubber Testing, p. 36, Am. Soc. 
Testing Mats. (1947). (Symposium issued as 
separate publication, STP No, 74.) 
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ation, equilibrium temperatures may be 
maintained within +0.5 F. Measure- 
ment of the temperature of the test 
specimen during normal testing pro- 
cedures is not so simple, however. This 
temperature varies from the cool tem- 
perature of the sample (usually room 
temperature), at the instant the ma- 
chine is loaded, to some equilibrium 
value which depends on the viscosity 
characteristics of the specimen as well 
as the temperature of the machine parts. 
At first hand it appears that measuring 
the temperature at some point in the 
platens or dies would be a better method, 
but the widely different temperature gra- 
dients in different machines makes this 
of doubtful value. 

Temperature gradients of more than 
10 F have been observed in each platen 
of one viscometer heated with steam, 
and a gradient of 3 F observed within 
the die cavity itself. In machines 
heated with electricity, much smaller 
temperature gradients exist, but the 
heat distribution and heat-transfer path 
are quite different from those machines 
heated with steam. 

With both steam and electrically 
heated platens, the highest tempera- 
tures occur at the front of the dies and 
platens while the lowest temperatures 


_ 4 Reference is made to unpublished work car- 
ried out at the National Bureau of Standards. 
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may under certain conditions be a cor 
bination of interlocking strength ax 
frictional resistance rather than slidi: 
friction alone as the Coulomb form: 
might seem to indicate. However, si ni 
strength due to interlocking is availa I 
only within relatively narrow limits § 
initial shearing strain and exists in 
field under conditions which can selda 
be established by the testing enginew 
it is considered advisable to make, 
standard practice of reporting sheariz 
strength in terms such that the respa 
sibility for using strength values greaty 
than true frictional resistance must j 
assumed by the designing engineer. 
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to be true on all machines investigati 
by one of the authors.‘ Unfortunates 
the gradients from the front to the ba 
of the platens and dies have not be 
found to vary in a straight-line funeti 
nor have they been found to vary wi 
formly from one machine to anothij 
These conditions make it virtuallyimpy 
sible to select an individual control pow 
in each platen or die and expect to 0) 
tain a standard relationship betwee 
temperatures at the control points ai) 
the actual temperature of the test spe! 
men for different machines. For conti 
purposes, however, where one is ca 
cerned only with correlating the resw! 
obtained with a given processing ms 
a control point in the platen or di 
should be satisfactory, provided it 
sufficiently sensitive to insure unifor 
temperatures in the die cavity. 

From an analysis of the foregor 
argument, it appears that a_ bet! 
method of insuring standard conditi 
from one machine to another and | 
indicating deviations from  standé 
conditions is by means of thermocoug| 
in the die cavity. The design specitil 
in the Tentative Method D 1077 
T? is based on considerable data and 
a careful study of the problems involy| 
and is, in the opinion of the authors, || 
best method currently available desi 
certain of its undesirable features. 
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Tresr APPARATUS 


The Mooney viscometer used in the 
resent work was an electrically heated 
'. B. S. model with the top platen insu- 
ited. The insulation consisted of ap- 
oximately # in. of asbestos paper with 
}No. 22-gage galvanized metal shield 
thich extended below the bottom die. 
‘he heating controls recommended in 
te Symposium on Rubber Testing? for 
ectrically heated machines were used 
roughout the tests. In addition, how- 
ver, a 50-ohm resistor and a 0.002 uf 
pacitor were connected in series across 
ie terminals of each of the thermal 
gulators to prevent chattering of the 
lays. 
‘Temperature measurements were 
ade in three ways: (1) Platen tem- 
ratures were measured with standard 
0 to 360 F platen thermometers. 
) Die-cavity temperatures were meas- 
ted with thermocouples in plungers 
orresponding to the design given in 
entative Method D 1077-49 T. 
jzeeds & Northrup’ No. 30 duplex 
sass-covered copper-constantan ther- 
socouple wire was used throughout, 
‘id the insulating bushing was made 
yom laminated bakelite rod. (3) Die 
‘mperatures and temperatures meas- 
ved in the test specimen with the 
nled thermocouple were measured 
ith No. 30 glass-covered copper- 
tnstantan thermocouple wire with a 
ain silver-soldered junction. The ar- 
ingement of the thermocouples in the 
es is illustrated in Fig. 1. Small 
Pooves were cut in the shoulders of the 
es to accommodate the thermocouple 
es so that they would not be cut by 
die holders. The thermocouple 
ires were then brought out beneath 
te die holders to the potentiometer. 
P cold junction at 32 F was used with 
fl thermocouples and a Leeds & 
orthrup thermocouple switch was 
ved to switch from one thermocouple 
another. The electromotive force 
Yoduced by each thermocouple was 
ad by means of a Rubicon portable 


/ecision potentiometer. 


( 


PROCEDURE AND RESULTS 


In order to give as complete a picture 
: practical of the temperature relation- 
‘ips in the Mooney viscometer, six 
Wfferent series of tests were made. 
‘hey were tests to show (1) the rela- 
ynship between the equilibrium tem- 
Mratures indicated by the front and 
‘wk plunger thermocouples with the 
pachine empty; (2) the relationships 
iitween the temperatures indicated by 
ye front and back plunger thermocou- 
ves with rubber in the machine but with 


|* Mention of special equipment or materials in 
Vis paper does not imply they are endorsed or 

‘tommended by the Department of Agriculture 
er others of a similar nature not mentioned. 
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Fig. 1.—Position of Thermocouple Junc- 
tions in Measuring Temperature of Dies in 
Mooney Viscometer. 


the machine not running; (3) the rela- 
tionship between the temperatures indi- 
cated by the plunger thermocouples 
and by a thermocouple coiled in the 
test specimen with the machine not 
running; (4) the relationship between 
the equilibrium temperatures in the die 
cavity and around the dies with the 
machine empty (‘die cavity tempera- 
ture’’ is used to denote the temperature 
indicated by the plunger thermocouples 
when they are connected in parallel); 
(5) the relationship between die and 
die-cavity temperatures during normal 
testing; and (6) the relationship be- 
tween variations in cure characteristics 
with variation in platen temperature. 
It was necessary to arrange the testing 
in this manner because of the limited 
amount of data that could be taken dur- 
ing any one test with the equipment 
and manpower available. 

All tests, with the exception of the 
ones to show the effect of variation in 
platen temperatures, were made at 
“equilibrium test temperatures” as 
defined in ASTM Tentative Method 
D 1077 — 49 T, of 212 and 287 F. The 
value of 212 F is the one normally used 
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in making viscosity tests of crude 
rubber, and the value of 287 F was arbi- 
trarily chosen because it is the temper- 
ature at which test sheets are cured in 
this laboratory. The machine was 
brought to the test temperature before 
the beginning of each test. Platen 
temperatures, taken with each test, 
were estimated to the nearest + F and 
were read with the aid of a reading glass. 
Thermocouple readings were estimated 
to the nearest ;; division on the po- 
tentiometer, which was equivalent to 
0.001 mv. 

In making tests to show the effect of 
variation in platen temperatures, the 
machine was brought to the ‘‘equilib- 
rium test temperature,” and three dif- 
ferent sets of conditions were em- 
ployed: (1) Tests were made with the 
temperature of the top platen main- 
tained approximately 4 F above the 
temperature of the bottom platen, and 
with the platen temperature adjusted 
so that the temperature curve as deter- 
mined from the plunger thermocouple 
readings was essentially the same as 
the curves obtained during normal tests 
with the platen temperatures equal and 
with a test temperature of 287 F. (2) 
The above procedure was repeated ex- 
cept that the temperature of the bottom 
platen was maintained approximately 
4 F above the temperature of the top 
platen. (3) Tests were made at test. 
temperatures of 282, 287, and 292 F, 
with the platen temperatures equal. 

Preliminary work indicated that very 
careful procedures would be necessary 
if the measurement of the temperature 
of the test specimen with the coiled 
thermocouples were to give reliable 
results. Consequently, tests were made 
on both crude and cured test specimens 
in the following manner: With both 


plungers in place and fastened down, the 
crude test specimens were preformed 
and the compounded specimens cured 
in the viscometer. 


These specimens 
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Fig. 2.—Equilibrium Temperature Relationships of the Platen Thermometers and the 
Plunger Thermocouples in the Mooney Viscometer—Machine Closed, Empty, and Not 
Running. 
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Fig. 3.—Effect of Loading Mooney Viscometer with Sample at 
Room Temperature on the Platen Thermometer and Plunger 
Thermocouple Temperature—Machine Closed and Not Running. 


were then carefully removed from the 
machine and cut in half, along the small 
fin left at the point where the dies 
meet, with a sharp knife. After these 
specimens had been cooled down to room 
temperature, the front plunger was re- 
moved, the thermocouple to be coiled 
was inserted through the plunger hole in 
the platen, brought out through the die 
cavity and between the platens, inserted 
through the hole left in the top half of 
the specimen by the front plunger, 
and coiled at least one full turn on the 
thickest portion of the specimen, with 
the junction in the desired location. In 
order to hold the thermocouple junction 
in the desired location while the speci- 
men was being placed in the machine, it 
was fastened to the top half by pushing 
the junction through a thin bit of the 
specimen which had been pierced with 
a sharp needle. The coil was also held 
in place at three other points with small 
staples. While the thermocouple was 
being fastened to the specimen, the ma- 
chine was kept at the test temperature 
by holding the dies open just enough so 
that the thermocouple wires would not 
be cut. The specimen was then inserted 
in the machine in the same position it 
had held while being formed. Even 
with the above precautions, several 
tests would usually have to be made in 
order to get one where the coiled couple 
junction remained exactly in the center 
of the specimen, as judged by eye after 
removal of the specimen from the ma- 
chine. 

The results are shown in Figs. 2 to 11, 
inclusive. In Figs. 4, 5, 6, 7, and 11, 
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the average platen temperatures are 
shown as a matter of convenience. In 
none of these cases, however, did the 
platen temperatures differ from each 
other by more than 0.5 F at any time. 


Discussion OF RESULTS 


The equilibrium temperature condi- 
tions shown in Fig. 2 illustrate several 
temperature characteristics. First, the 
degree of control that can be obtained 
with an adequately controlled Mooney 
viscometer is well within +0.5 F. Sec- 
ond, the temperature difference be- 
tween the die cavity and the platen 
thermometers is slightly more than 3 F 
at a test temperature of 287 F and 1 F 
at a test temperature of 212 F for this 
particular machine. Third, the differ- 
ence in temperature between the front 
and the back part of the die cavity is 
about 1 F for this machine at 287 F and 
about 0.8 F at 212 F. Fourth, the aver- 
age value obtained by connecting the 
front and back thermocouples in paral- 
lel, in accordance with Tentative 
Method D 1077-49 T, gives a true 
average. Thermocouples with their 
junctions pressed against the inside of 
the die surface, under these same 
equilibrium temperature conditions, pro- 
duced data which corroborate those 
shown in Fig. 2. Except for one or two 
positions, temperatures observed for 
corresponding points on the top and 
bottom die were in very good agree- 
ment. Also, interchanging the front 
and back thermocouple did not affect 
the results obtained. 

On different machines, both lesser 
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Fig. 4.—Relationship Between Temperatures Indicated by tht 
Platen Thermometers, the Thermocouple in the Back Plunge 
and a Thermocouple Coiled in the Thickest Part of the Specimez¢ 
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and greater differences have been « 
served between the temperatures inij 
cated by front and back thermocouyi 
and between the average die-cavij 
reading and the platen temperature. | 
Having established the equilibrii 
temperature characteristics with | 
machine empty, the next step was 
determine whether or not these temy 
atures could be maintained with r| 
ber in the machine. Figure 3 shows { 
results for a test temperature of 2874 
There is a drop of about 2 F in § 
platen temperatures when the sanq 
is placed in the machine and about 
minutes are required for return 7 
equilibrium. The amount of drop «/ 
the time of recovery for the pla 
temperature depend somewhat on |) 
place in the heating cycle where | 
specimen is introduced. Variations? 
approximately +0.5 F during the f! 
5 min have been observed from one » 
to another. The die-cavity temp] 
atures also experience variation for ! 
same reason but to a much lesser 1 
tent. The minimum temperatures : 
served for the die cavity occur abit 
10 sec after contact is made between)! 
thermocouples and the rubber, and/) 
approximately 210 F for a test tem»{ 
ature of 287 F and about 160 F fait 
test temperature of 212 F. The boti! 
portions of the die-cavity temperat 
curves are omitted as a matter of ¢ 
venience. It will be noted that equ’ 
rium is attained in about 10 min, |! 
thereafter the values agree with tlt! 
shown in Fig. 2 within the limits 
normal variations. The heating ¢ 
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‘teristics employed for these tests ap- 
sar to be about optimum. By increas- 
g the heat increment, equilibrium 
mnditions can be obtained in less time 
it not without greater cycling of the 
aten temperatures and considerably 
reproducibility of die-cavity tem- 
prature curves from one test to another. 
hearer and his co-workers® appear to 
ive obtained equilibrium temperatures 
' somewhat less time, presumably be- 
juse they used steam heat with spe- 
ally constructed platens. 

‘The question naturally arises as to 
nether the thermocouple design used 
feasures the true temperature of the 
sbber at the junction, or if the value 
yserved is merely a reflection of the 
faten temperature. In order to check 
iis, the front plunger thermocouple 
4s removed and a thermocouple with 
‘silver-soldered junction was inserted 
rough the plunger hole and coiled in 
te thickest portion of the test specimen 
ith the junction located at different 
ints throughout the sample. Typical 
‘sults are shown in Figs. 4, 5, and 6. 
‘It was found that values obtained by 
Se coiled couple relative to those ob- 
ined by the back plunger thermo- 
uple depended to a very large degree 
90n the location of the coiled couple 
mction. Preliminary tests made be- 
re adequate controls had been placed 
the viscometer indicate that if the 
mction is placed too near the outside 


R. Shearer, A. E. Juve, and J. H. Musch, 
AJeasurement of Scorch and Cure Rate of Vul- 
nizable Mixtures Using the Mooney Viscom- 
) India Rubber World, Vol. 117, p. 216 
7). 
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of the specimen, either top, bottom, or 
sides, the temperature curve obtained 
with the coiled couple would rise above 
the back plunger thermocouple tem- 
perature curve within less than 0.5 min 
and would remain there until near 
equilibrium temperatures were reached. 
Its final value relative to the plunger 
thermocouple temperature curve de- 
pended on the exact position of the 
thermocouple junction. If the coiled 
thermocouple junctions were too near 
the rotor, the same conditions prevailed, 


except that the curves crossed before 


equilibrium was reached and the final 
value obtained with the coiled couple 
was always low. 

On one test where the coiled thermo- 
couple junction was forced against 
the rotor, the equilibrium temperature 
indicated was 0.4 F below that indicated 
by the back plunger thermocouple, 
which would make it about 0.9 F below 
the average plunger thermocouple read- 
ing. For the data in Figs. 4 and 5, the 
deviation of the coiled thermocouple 
junction from the exact center could 
not be detected by eye, while in Fig. 
6 it was displaced slightly toward the 
rotor. In all three figures, the initial 
part of the curve for the coiled couple 
lags—that for the back plunger couple 
by approximately 1.5 min. Here, 
again, the first parts of the curves were 
omitted as a matter of convenience. 
The portion of the curves omitted is 
comparable to the one shown in Fig. 7 
for the machine not running. The 
1.5-min lag on first glance appears to 
indicate that the plunger thermocouples 
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are in considerable error. This indicated 
error is not so great as it seems, however, 
as may be seen from a full consideration 
of all of the facts. 

To begin with, the coiled thermo- 
couple does not measure the average 
temperature of the test specimen but the 
lowest temperature, at least during the 
heating-up period. Also, the tempera- 
ture at the coiled thermocouple junc- 
tion starts at room temperature, and, 
since the mass of the thermocouple is 
small, it affects the temperature in the 
neighborhood of the junction very little. 
On the other hand, the mass of the 
plunger thermocouple is relatively large 
and its temperature is equal to the test 
temperature at the instant the rubber 
is placed in the machine. The initial 
mininum temperature indicated is 
therefore considerably higher than room 
temperature. Its value is determined 
by the amount the rubber in the im- 
mediate vicinity of the thermocouple 
junction is heated up by the plunger. 

It is significant that after the mini- 
mum value is reached by the plunger 
thermocouple, the rate of increase is 
essentially the same for the temper- 
atures indicated by both the plunger 
thermocouple and by the coiled thermo- 
couple. This indicates that the tem- 
peratures observed with the plunger 
thermocouples are not merely a reflec- 
tion of the upper platen temperature 
but are actually very close to the true 
temperature of the rubber at the ther- 
mocouple junction when the platen 
temperatures are equal. If this were 
not so, one would expect the rate of in- 


292 


288 


1 288 


284 


284 


e PLATEN, AVG. __| 


) 280 


) 276 


* PLATEN, AVG. 


© COILED COUPLE 
4 BACK CAVITY 


~ 280 
| cd © COILED COUPLE 
is A BACK GAVITY 
© | 
J 
© 276 -- + 
“" 
a 
=) 
Ee 
a 
fi 272 i + 
a 
= 
(va) 
= 
268 - 


| 268 


| 2sqlt z 
Meo 2 4 6 8 10 12 14 16 
TIME, MIN 


er thermocouple—machine not running. 


ptember 1951 


18 20 22 24 26 28 


tig. 5.—Relationship Between Temperatures Indicated by the 
‘aten Thermometers, the Thermocouple in the Back Plunger, 
ind a Thermocouple Coiled in the Thickest Part of the Specimen. 


i Junction of coiled couple in center of specimen near position of front plun- 
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Fig. 6.—Relationship Between Temperatures Indicated by the 
Platen Thermometers, the Thermocouple in the Back Plunger, and 
a Thermocouple Coiled in the Thickest Part of the Specimen. 


Junction of coiled couple in center of specimen near position of back plunger 
thermocouple—machine not running. 
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Fig. 7.—Comparison of Indicated Die-Cavity Temperatures with Rubber in the Mooney 
Viscometer—Machine Not Running and a High-Viscosity Rubber in the Mooney Vis- 
cometer—Machine Running. 


crease to be greater for the plunger 
thermocouple. Actually, there is a 
slightly higher rate of increase during the 
first few seconds after the minimum is 
reached, since at that instant the lag 
of the temperature for the coiled thermo- 
couple is only about one minute. In 
an actual test, however, this error is 
compensated for by a shift in the 
plunger thermocouple temperature 
curve of approximately 0.5 min to the 
right when the machine is started, as 
may be seen from Figs. 7 and 10. Thus 
under actual prescribed test conditions, 
for all practical purposes the rate of rise is 
essentially the same for both tempera- 
ture curves. 


The difference in value at a given 
time is due to the initial heat given up to 
the specimen by the plunger. The heat 
subsequently transferred through the 
plunger to the specimen is no greater 
than that transferred by other means. 
It should be borne in mind that although 
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the temperatures indicated by plunger 
thermocouples during the first 10 min 
are higher than those indicated by a 
coiled thermocouple with its junction 
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in the center of the thickest portion 
the specimen, they would also be lo 

than those indicated by a coiled cou 
with its junction near the die surface, 
Since, therefore, one plunger thern: 
couple is located in the coldest portiy 
of the die cavity and one in the hotte 
portion, it appears that the avera 
values obtained are reasonably accep! 
able values for the over-all average ( 
the specimen. In addition, as may ( 
seen from a comparison of the curv: 
in Fig. 7, the viscosity of the samp 
has a pronounced effect on the ted 
perature of the test specimen. 


The variation in temperatures whil 
may be expected at different poin 
around the dies, due to temperatw 
gradients, are illustrated in Figs. 
and 9. Figure 8 shows the relations} 
between equilibrium temperatures 3 
the platens, the die cavity, and in t 
upper and lower dies at the positiq| 
illustrated in Fig. 1. Figure 9 shows ¢ 
variation in temperatures at the fd’ 
positions in the upper and lower die i 
compared with the platen tempe) 
ture. The data for this figure were taka 
from test No. 3 shown in Fig. 10. It] 
of interest to note that for this mach) 
temperatures in the upper die are fair: 
uniform except for position 8, which is ts) 
right side, while the temperatures in 1 
lower die differ not only in value bt) 
also in rate of change. 


The question which naturally ari) 
then is—would it be practical to sel# 
some point in the dies or die heidi: 
from which the temperature of the * 
cavity could be controlled, and the te} 
perature of which would bear the sas 
relationship to the average temperati 
of the test specimen for all machines «i 
for rubbers having widely differs 
viscosities? The answer appears to: 
“No.” Such a point could readily ¥ 
used for controlling the temperatu 
but to establish a control temperati 
which would insure comparable te} 
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Fig. 8.—Relationship of Equilibrium Temperatures at Different Positions in the Diei 
the Mooney Viscometer—Machine Closed, Empty, and Not Running. See Fig. 1 
Positions. 
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sratures in test specimens in different 
tachines does not seem feasible. It 
as already been pointed out that the 
mperature gradients from the die 
vity to various points in the dies 
d platens and even within the die 
hyity itself vary considerably, not only 
om one machine to another but within 
‘given machine. Furthermore, these 
vadients apparently differ widely in 
attern as well as degree for different 
hachines and different methods of 
rating. 

eens 8, 9, 10, and 11 show there is 
relationship between die tempera- 
res and the die-cavity temperatures, 
at a comparison of relative platen, 
je, and die-cavity temperatures in 
jigs. 7 to 11 also show that the rela- 
onship is dependent on the viscosity 
f the sample being tested, as was shown 
1 Fig.7. While one set of curves shown 
1 Fig. 7 was taken with the machine 
ot running, the temperature curve 
btained would be comparable to those 
btained in testing a low-viscosity 
abber. Note that this is also borne 
ut in Fig. 10. While the stock remains 
t a low viscosity, the die-cavity tem- 
erature approaches the test temper- 
ture of 287 F, approximately 3 F below 
he temperature of the dies. However, 
s soon as the stock begins to cure and 
he viscosity begins to rise, the tem- 
erature also begins to rise and would 
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TIME, 


8 10 12 14 
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Fig. 9.—Relationship of Temperatures of Four Different Positions 
in Each Die of the Mooney Viscometer During an Actual Test. 
Data Are Taken from Test No. 3 Shown in Fig. 10. 


soon reach the value shown for the dies if 
the test were continued. 

Shearer® has shown that cure curves 
obtained with the Mooney viscometer 
have a temperature coefficient of ap- 
proximately two. One should be able, 
therefore, to determine quite accurately 
the error of the indicated die-cavity tem- 
perature curve due to unequal platen tem- 
peratures by making actual cure tests. 
The curves shown in Figs. 10 and 11 
were obtained with this idea in mind. 
Tests Nos. 2 and 3, Fig. 10, were made 
with the platen temperatures equal and 
the correlation between the viscosity 
curves and the die-cavity temperature 
curves is excellent. Test No. 5 was 
made with the upper platen approxi- 
mately 4 F above the temperature of the 
lower platen, and test No. 6 was made 
with the lower platen approximately 
4 F above the temperature of the upper 
platen. Since the indicated die-cavity 
temperatures are essentially the same for 
all four tests while the viscosity curves 
differ, there is no question but that un- 
equal platen temperatures will cause 
error in the indicated die-cavity tem- 
peratures. From Fig. 11 it can be seen 
that in the neighborhood of 287 F 
test temperature, if the test temperature 
is raised or lowered approximately 4 F 
the viscosity will be 1 min faster or 
slower, respectively. It is therefore 
evident from Fig. 10 that the indicated 
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die-cavity temperature curve for test 
No. 5 is approximately 1.35 F too high 
and that for test No. 6 is approximately 
1.35 F too low. A cursory examination 
of Figs. 10 and 11 might lead one to 
suppose that the correlation of mean 
die temperatures with the viscosity 
curves is quite good, whether the platen 
temperatures are equal or not. Actu- 
ally, it can be shown that the error of 
the indicated die temperatures for a 4 F 
differential in platen temperatures is 
0.6 F or almost half as much as with 
the die-cavity temperatures. 

It should also be pointed out that 
each die-temperature curve in Figs. 
10 and 11 is the mean of the eight 
individual die-temperature curves for 
each respective test and comparable 
to those shown in Fig. 9. The mean 
curves were obtained by taking the 
mean of the eight temperature values 
read from the eight individual curves 
at the times indicated by the points 
plotted. Thus we see that mean die 
temperatures are less affected by vari- 
ations in platen temperatures than are 
die-cavity temperatures. Error is 
introduced into the die temperatures 
by variation of platen temperatures, 
nonetheless, and in addition, the prac- 
tical aspects from an operational point 
of view greatly favor the measurement 
of temperature in the Mooney viscom- 
eter as specified in ASTM Tentative 
Method D 1077 — 49 T.8 

Whether or not a significant error is 
introduced when the platens are at 
different temperatures is of no im- 
portance, provided, in making a test, 
the specified method (either ASTM 
Tentative Method D 1077-49 T®* or 
ASTM Tentative Method D 927-49 
T’) is followed explicitly. The authors 
of the two methods were fully aware of 
the possibility of error due to difference 
of temperature in the platens, and the 
above methods therefore require that 
the platen temperatures shall be equal 
to each other within +0.5 F. It is 
particularly important that the platen 
temperatures be maintained equal while 
test temperature conditions are being 
established as outlined in the above 
methods. 


CONCLUSIONS 


The control of the temperature of the 
test specimen and its measurement in 
the Mooney viscometer presents a dif- 
ficult problem, which in all probability 
will not be adequately solved until the 
nonsymmetrical characteristics of the 
machine are corrected by a new design. 
In the meantime, however, some method 
of indicating the actual temperature of 


7 Tentative Method of Test for Viscosity of 
Rubber and Rubber-Like Materials by the Shear- 
ing Disk Viscometer (D 927—49 T), 1949 Book 
of ASTM Standards, Part 6, p. 1159. 
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Fig. 10.—Effect of Unequal Platen Temperatures on the Rela- 
tionship of the Indicated Temperature of the Die Cavity to the 
Viscosity Cure Curve in the Mooney Viscometer. 


Tests Nos. 2 and 3: Platen temperatures equal. 


ture of top platen 4 F higher than temperature of bottom platen. 


Test No. 5: Tempera- 


Test No. 


emperature of top platen 4 F lower than temperature of bottom platen. 


Platen and die-temperature curves are average. 


Each die-temperature 


curve shown is average of temperature curves for eight positions similar to 


those shown in Fig. 9. 


the test specimen as a basis for tempera- 
ture control must be employed if re- 
hable results are to be obtained. 
Measurement of the temperature at 
specified points in platens, dies, or die 
holders may be satisfactory for control 
testing, but it is not adequate for ob- 
taining comparable temperatures from 
one machine to another for two reasons: 
(1) the temperature gradients from one 
machine to another vary widely both 
in pattern and degree; and (2) the vis- 
cosity of the test specimens has a pro- 
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nounced effect on its temperature curve 
while thermocouples in the dies are rela- 
tively insensitive to this effect. 
Thermocouples conforming to the de- 
sign specified in ASTM Method D 
1077-49 T appear to be satisfactory 
provided either ASTM Tentative 
Method D 1077 — 49 T or ASTM Tenta- 
tive Method D 927-49 T, depending 
on the test to be made, is followed ex- 
plicitly. There is no question about the 
results obtained with an individual ma- 
chine. There may be some question as 
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indicate the temperature in differers 
machines, since this point has not bee: 
definitely determined one way or t 
other. The fact that the temperature! 
indicated by these thermocouples ¢ 
equilibrium agree well with tempe: 
atures of the inside surfaces of the did 
and that the rate of temperature chang: 
with a specimen in the machine agree 
with that obtained by means of a they 
mocouple coiled in the specimen, _ 
strong evidence that the thermocouplé 
may be expected to properly indicat 
temperatures in different machines. 
For precise results in making cu 
tests with the Mooney viscometer, a 
cise temperature measurements ai 
essential, and if good reproducibilit 
of the viscosity-time curve is requires 
accurate temperature control is just ¢ 


important. 
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ltyle in Engineering Writing 


Haru 8. Lamm, former As- 
{stant Professor of General Engineering 
t Purdue University, in the May, 1951, 
journal of Engineering Education wrote a 
jiecinct article on the subject indicated, 
nd he closes with three examples of dif- 
rent styles that can be used in presenting 
similar idea. 

He notes that “the engineer is usually 
‘ying to express something concrete and 
nerefore the style which he should choose 
+ the formal style. This style is free from 
garisms, colloquialisms, dialect, and 
jang; it is also free from big words where 
{simpler word will do. It uses neither 
ve short cuts, characteristic of the less 
rmal styles, nor the overelaborate con- 
ructions of the literary style. Though 
lacks emotional appeal, it is clear, con- 
ise, and logical. 

“Here is an example of similar ideas ex- 
essed in some of the different styles 
mpared above: 


i (a) Formal style: 


“The engineer should be aware of the 
Mpplications of the scientific method to 
elds other than hisown. For example, he 
ould understand the basic principles of 
dustrial psychology which result from 
e scientific study of human relations, be- 
yause if he is successful he will spend a 
‘arprisingly large part of his time simply in 


* “A member of the engineering profes- 
on should be cognizant of the utilization 
if the methods based on the systematic 
slassification of knowledge in realms which 
re exclusive of his major field of preoccu- 
ation. Focusing our attention on only 
yne phase, we see that he must necessarily 
-e well grounded in the basic psychological 
“nd products of the dynamics of the explor- 
tion and classification of anthropological 
Jelationships which fall within the range 
if industrial usefulness, since, as a respon- 
‘ible member of his profession, he will be 
jequired to spend an astonishingly large 
‘roportion of his time in interaction with 
‘ther members of various social units. 

» (ec) Combination slangy and colloquial 
ityle: 

“A slipstick artist’s gotta savvy how 
the brainpower’s being worked in other 
yackets. Fer instance, he’s gotta know 
the up-to-date ways of digging other 
eople on the job, because if he’s a 
.T.O.,* he’s tripping over folks all the 
hime.” 


Plaster Failures Resolved 


HypratTeEp limes for white- 
‘oat finishing plasters having improved 
itructural qualities are now being manu- 
‘actured as a result of research carried 
yut at the National Bureau of Standards. 
These studies were prompted by wide 
spread blister-type plaster failures which 
exact an annual toll of millions of dollars 
ind revealed that the failures were caused 
by the expansion of one of the components 


* Big-time operator. 
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of the partially hydrated “dolomitic” 
lime used extensively throughout the 
country for preparing finishing plaster. 
This component—unhydrated magnesia— 
was found to be characteristic of a large 
percentage of such limes. Methods for 
treating the lime and decreasing the un- 
hydrated magnesia have been developed 
by the Bureau in cooperation with indus- 
try and have already been introduced into 
commercial production. _Plasters made 
from lime that is produced in this way are 
not subject to the blister type of failure. 
ASTM and the Federal Government have 
now adopted new specifications for finish- 
ing lime that are based on these findings, 


<< 


The 1951 Municipal Year Book 


An authoritative résumé of activities 
and statistical data of American cities, 
published by the International City Man- 
agers’ Association, this comprehensive, 
practical reference volume contains valu- 
able information and statistics essential 
to officials in every city department. It is 
probably the most useful single reference 
source on municipal government trends and 
activities in the United States. As noted 
by the editors, Clarence E. Ridley and 
Orin F. Nolting, municipal problems in- 
crease each year, and it is of invaluable 
help to those concerned with city govern- 


ment to know how other cities arrive a 
proper solutions. 

Tn compiling this annual (now in its 18th 
edition) the editors rely on the cooperation 
of many officials and other specialists in 
the governmental field—data, develop- 
ments, analyses, and interpretations being 
reported by nearly five thousand munici- 
pal officials, 48 state correspondents, edi- 
torial consultants, special contributors, 
various state and federal officials, and the 
headquarters staffs of professional and 
technical organizations. 

The five main parts of the book cover: 
Governmental Units, Municipal Person- 
nel, Municipal Finance, Municipal Activi- 
ties, and Directories of Officials. There 
are many charts and statistical tables, and 
new features in the 1951 edition, of course, 
include 1950 U.S. Census figures. All the 
information is highly organized for im- 
mediate tapping. There is an extensive 
subject index which includes references to 
selected material in previous issues not re- 
peated in this edition. The book also is 
neatly thumb-indexed under the following 
headings: Government Data, Salaries, 
Personnel, Revenues, Finance, Purchasing, 
Planning, Housing, Building Inspection, 
Fire, Police, and Ordinances. 

Attractively bound in maroon cloth, 
this 590-page book (63 by 9% in.), ob- 
tainable from the ICM Assn., 1313 E. 60th 
St., Chicago 37, IIl., sells for $10. 
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Located adjacent to the Registration Desk, this sign drew much interested comment 
from those attending the Annual Meeting in Atlantic City. The sign, a montage of ads 
past and present appearing in the BULLETIN, pointed up the value of the advertising 
pages in keeping the members and subscribers informed of the latest in laboratory 


supplies and testing equipment. 


It was also interesting to note that many of the advertisers in the BULLETIN issues of 


the mid-twenties still appear regularly. 
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